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PREFACE. 



The valuable nature of the Engineering Evidence, lately given in the 
Committee Rooms of the Houses of Parliament, being generally admitted, 
no apology is required for an Abstract or Digest of the same. 

The Author begs merely to remark, that he is fully sensible that the 
importance of the subject required a more experienced hand ; and although 
he was in some measure aware of the difficulties of the task when he 
undertook it, (from a knowledge that several professional gentlemen had 
commenced arranging the Evidence, and afterwards abandoned it) yet 
they have far exceeded his anticipations, notwithstanding he trusts the 
result of his labors will not prove unacceptable to thq Profession and the 
Public generally. 

A Glossary of Technical Terms used in Civil Engineering is added, 
containing a short explanation of every word in ordinary use, and general 
remarks upon the subject connected therewith. 

And the Details of the celebrated Locomotive Engine, invented 
and manufactured by Messrs, R, and W, Hawthorne, for the Paris and 
Versailles Railway* conclude the volume, which will not be found the 
least interesting portion of it. 



* Kindly communicated to Mr. Williams, the publisher, by the Inventors. 



VI INTRODUCTION. 

parison ; * who dare say it does not or will not possess talent that shall 
vanquish him in the chace even " o'er hill and dale : " therefore, it may not 
be imprudent to leave something for the rising generation to overcome, 
particularly as it will benefit the present. 

The Witness next proceeds to prove that the slopes upon the whole line 
run in proper juxta position with each other, and explains that as none of 
it is upon a level, but the whole disposed and arranged at a corresponding 
rate of clivity, and rendered equally advantageous for a line of transit both 
ways, there cannot therefore be any waste of power upon it. To prove 
which, he delivers in a long table of the power gained in passing down the 
slopes by gravity, by which he obtains a set off against the assistance 
required in getting up them : upon which the learned Counsel reminds the 
Committee of the even balance of mechanical power and gravity upon the 
line. He concludes by stating, that as they are the best levels the country 
can afford, they must suffice.- 

The system pursued in the Committee Rooms of the Houses of Par- 
liament, in point of feet, amounts to this : — the Evidence given on one 
side explains all the advantages of an undertaking, with the several 
adjuncts and details, say of a proposed line of railway or canal ; it also 
justifies the many inconveniences which may arise out of the same : while 
the other party state all the disadvantages of the line of railway or canal 
in question, accompanying it with a long list of grievances which the 
Public will suffer, and perhaps conclude with a suggestion of a better 
direction for a line of communication ; and every argument that can be 
brought to bear upon the case is made available, pro. et coti., until at length 
the subject becomes exhausted. 

It is therefore for the Reader, after having carefully studied the many 
bearings of any particular measure described in the Evidence, to judge of 
the expediency of the same, and to weigh all the various objections, 
discriminating between those which are real and such which are imagi- 

* It is not improbable that he would here introduce a {wsaing tribute to the name of 
** Stephenson,** which will not prove the least injurious to his cause. 
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nary, separating mere local and private interests from public benefit, and 
attaching whatever degree of faith to the several parties that he may think 

proper. 

The Author has considered that any comment of his upon the opi- 
nions contained in the Evidence wholly unnecessary and uncalled for- 
He has confined his efforts entirely to the explanation of the subject, 
which he has endeavoured to render plain and intelligible ; and it is the 
matter elicited from the several Witnesses in the course of debate which 
is interesting to the Profession, rather than the point at issue. 

The Evidence contains answers to many important engineering ques- 
tions, of a most essential and valuable nature, which were broached to the 
most distinguished of the Profession, and the only men capable of an- 
swering them. 

The narrative style of composition is employed throughout the Evi- 
dence, in preference to a mere report of the same, as it is the most 
concise ; and the Author has endeavored in all cases to ascertain the true 
opinion of the several Witnesses upon any point of dispute, which having 
ascertained, he has condensed and reduced to as few words as possible, 
employing the same idioms, comparisons, and style of the individuals, as 
far as convenient and consistent: He has been obliged occasionally to 
modify it, in order to render the meaning clear, as there are some phrases 
the sense of which depend partly upon the emphasis with which they are 
delivered, and when written down precisely as spoken, admit of an obscure 
and doubtful construction : and this is more particularly the case with argu- 
mentative discourses, there being many parts of the Evidence very confused 
and intricate, independant of typographical errors — it is frequently found 
necessary to glance over several pages, in search of circumstances to con- 
firm the judgment, to discover the true bearings of the case. 

To conclude, the Author hopes he has not misunderstood, or misre- 
presented the opinions or assertions of any gentleman, either firom among 
the professional or general Witnesses examined, and he will be most happy 
to correct any such errors, upon the nature of the same being communi- 
cated to him. 
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This Committee came to the conclusion that the promoters of the Bill had not made out 
a sufficient case to warrant the forcing of the proposed Railway through the lands and 
property of so large a portion of dissentient land owners and proprietors. 

B 



Ex. ROBERT STEPHENSON, ESQ. C.E. 

Warrington Railw. I was Engineer of the Warrington Railway, which is 6 miles long ; and of 
Leicester & Swan. '^® Leicester, which is 16 miles long; it is between Leicester and the 
ington Railway. coal field at Swanington, near Ashby de la Zouch, and is not yet 

completed. 1 was likewise engaged on the Liverpool and Man- 
Route of proposed Chester Railway under my father. 1 have been nearly two years 

Kne to Binning- examining the country for the proposed line to Birmingham, which begins 
Goes nearWatford. at Oxhey Lane and goes from thence to the South end of Watford, through 

the Colne valley, and passes the parks of Lords Clarendon and Essex, 
avoiding the same by a tunnel and an acute curve, which would be attended 
with no inconvenience ; we then pass over the chalk ridge near Ivinghoe, 
and descend into the vale of Buckinghamshire, passing the Ouse; we 
Blisworth and then proceed towards Brock well, and in a direct line to Blis worth, 
Weedon. ^^^ ^^ ^^ j^ Weedon, where there is a considerable bend in the line, 

in order to avoid a couple of crossings over the Grand Junction Canal and 
a very high bank on the grounds of Mr. Thornton ; whose park we avoid, 
but we still cross some of his land, but mostly in a tunnel. We then go 
towards Kilsby, where we surmount much high ground by means 
of a tunnel ; from thence to Rudworth, in nearly a direct line towards 
Coventry. Coventry, where we have Meriton Ridge to surmount, which is very high ; 

from thence we descend into the vale of Blyth, which runs towards the 

Tunnels. Trent; thence to Birmingham to Novia Scotia Gardens.— Primrose 

throuffh. ' ^^ ^^ H*'^ tunnel will be in London clay, also another at Oxhey Lane; at 

Northchurch and Watford there are tunnels in chalk. The next consi- 
Clay a good soil derable tunnel we come to is at Kilsby, which lies in the clay formation ; 
to tunnel unless ^g ^y\ clavs are very easy to tunnel, unless they have much sand in them, 

much mixed with j j j » j 

sand. we shall find no difficulty. The next tunnel is a short one at Brockhall. 

Tunnel at Leicester (I have just finished a tunnel one mile long at Leicester.) r- 

1 mile long. Nearly all the cuttings near the London road are of the same slope. 



Slopes of cuttings All considerable cuttings have a slope of 2 to 1, the very small cuttings 
mostly 2 to 1. ^^^^ ^y^jj^ 8 to 10 feet, the inclination of the embankments are invariably 

Embankments all -^ ' •' 

2 to 1. 2 to 1, that is a base of 2 feet to I foot perpendicular ; and to the best of 

my judgment these slopes will be sufficient, provided they are carefully 
Necessity of keep- made, and the water is kept out, which is a most important point ; if it 

^i .he d^^.' ^^* *^ ^^*' *^^y ^^^^ ^^' ^'^^^ ^' ^"y slope. Generally speaking, when the 

cuttings are upon an equality, the water can easily be taken off by a 
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surface drain, and arrangements can be made to prevent the water getting 
on the bank while the embankments are being formed, also for keeping it 
oflf after they are formed. ^The excavation exceeds the embank- 
ments by about 1,250,000 cubic yards. 

DETAILS OF ESTIMATE. 

Evidence as to Slopes, Bridges, and Tunnels. 
Contents of Excavations and Embankments. 





ExMTttkiQai. 


Kmbtiilnn»fitB. 


From Lfondon to Oxhey Lane . - . ^ • 
From Oxhey Lane to South End of Watford Tunnel 
From Watford Tunnel to Box Moor . . - - 
From Box Moor to Ivinghoe - - - « - 
From Ivinffhoe to Leighton Buzzard .... 
From Lei^ton Buzzard to Bletchley .... 
From Bletchley to Castlethorpe ..... 
From Castlethorpe to Gayton - - . - - 
From Gayton to London Road Tunnel at Weedon, No. 1. - 
From London Road Tunnel to Buckley Wharf 

From Buckley Wharf to Kilsby 

From Kilsby Tunnel to Clifton and Rugby Road 
From Clifton and Rugby Road to Churcn Lawford Road - 
From Church Lawfoid to Road from Brandon to Coventry - 
From Brandon Road to Warwick Road . . . - 
From Warwick Road to Fletchampstead . • » 
From Fletchampstead to End of the River Blythe Embankment 
From Blythe Embankment to Marston Green Embankment 
From Marston Green to Birmingham .... 


975,084 
901,818 
554^120 
444^888 

1,480,434 
570,661 

1,237,147 
997,530 
454,987 
694,827 
347,643 
887,575 
275,013 
467,813 
509,489 
116,932 
684^391 
250,440 
730,389 


976,084 
68M75 
554,120 
444,838 
774,861 
570,651 
1,287,147 
997,630 
454,987 
654,827 
277,800 
887,575 
218,769 
357,155 
509,489 

467,158 
250,440 
780,889 


Cubic Yards ... 


12,081,116 


10,698,815 



CMr. Robert Stephenson, 



Estimate. 



This will be proved by<*Mr. Rastrick, 

(^Mr. Palmer. 



ABSTRACT OF ESTIMATE. 



EzcavatioiiB and Embankments - - - • • 

Tunnelling ------, 

Masonry. — This Item is increased in consequence of an Agreement 
with the Commissioners of the Metropolitan Roads to add to 
some of our Bridges in Width and Height, and also an Agree- 
ment with the Trustees of the Radcliffe Library Estates to 
increase the Number of Arches in the Wolverton Viaduct, and 
also an Addition of Two Bridges over the Avon near Brandon, 
to avoid the Diversion of the River 

Rails, Chairs, Keys, and Pins - . . . ' 

Blocks and Sleepers . - 

Ballasting and laying Rails . . . . . 

Fencing at 740/. per Mile - - - - 



Land - - - - -^- 

Siz Water Stations at 500/. ..... 

Six intermediate Pumps ..... 

Offices, &c requisite at each End of the Line, for Convenience of 1 
Passengers, occ, and Walling for enclosing the Space for Depot J 
Forty Locomotive Engines, 1,000/. .... 

300 Waggons at 30/. ...... 

Sixty Coaches at 200/. ...... 



Contingencies 



Estimate proTed in the 
HoQM or Commons. 



£ 

179,000 
250,286 



350,574 



212,940 

102,960 

102,960 

76,032 



1,874,752 

250,000 

3,000 

600 

16,000 

40,000 

9,000 

12,000 



2,205,352 
294,648 



2,500,000 



A siding every 
5 miles. 



Engines. 



Particulars of oc- 
cupation bridges. 



My estimate allows two lines of railway the whole distance, including 

a siding for every 5 miles 1 made this calculation on my own 

experience, having been employed in making bridges and works of a 
similar description, and I have put the prices in some places considerably 

higher than usual. ^The engines are not to be exclusively furnished 

by the Company, but approved of by them ; neither are they intended to 
be entirely supplied by my father, but any efficacious engine will be 

adopted. 1 have included bridges for every existing road, except 

where two roads intersect, as by a slight diversion of the road, one 
bridge would be sufficient. I stated in the Commons, that I made the 
number of occupation bridges dverage about the same as works of a 



similar kind, as the Grand Junction Canal, which goes about 50 miles in 

the same district. I thought that a good criterion. ^The first class of Price of tampike 

bridges are those for turnpike roads, which are twenty-two in number, at ««<|^n^^>^^- 
£2500 each, making £55,000. Over the important parish roads there are £i,ooo! 

fifty-five, at £1000. each ; over the inferior roads one hundred and twenty- Inferior road ditto, 
seven, at £500. each, the accommodation bridges are two hundred, at Accommoda^n^ 
£300. each ; there are seven bridges over canals, at £3200. each ; there are ditto, £300. 

two or three skew bridges over canals, for which distinct estimates have g^^^ ^[ £3500! 
been made, amounting to £3500. each. I estimate the Primrose Hill, the Ezpence of long 
Watford, the Watling Street, the Brockhall, the Kilsby, and the Becknell tunneling, £32. 

Der vfti^da 

tunnels at £32. per running yard, the shorter ones at £26. only; (The short ditto, £26. 
tunnel under Islington, which is much smaller than ours, in the proportion Cost and Descrip- 
of 3 to 5, was £32. per lineal yard.) as in the longer tunnels there is ^der^ig^to^^ 
provision made for ventilating them, which in the shorter is unnecessary. 
A small drift is driven along the top of the tunnel, to communicate with 
the shafts, and any vapour that may arise from the engine ascends into the 
upper drift. They are all in 18 inches brickwork. The tunnel at To be in i8-inch 

Liverpool was in exceedingly bad material; at Leicester we had loose L^^d^M^iine in 
running sand, and it was only 14 inches. If they are turned in three the same. 

bricks, the expense would be nearly 6*. per yard extra. 1 have ^^ iJ^Lch.^^^' 

estimated brick facing to all the tunnels. 'I consider two lines of l^"^ 3 bricks it will 

railway quite sufficient, notwithstanding the collateral travelling. The more. ^"^ ^ ^^ ^ 

width of the railway on a level is 30 feet, and 6 feet on each side, for the 

fence and ditch, making 42 feet, as it is considered advantageous to Space allowed for 

make our sidings (which will require a little more space) where the railway **^^fi^' 

is upon a level. We are empowered to take 20 yards all the way. 

Where we have stone we employ it to make the blocks, (where the Blocks and sleep- 



ers. 



rock is not suitable we shall employ wood). I have allowed 2s. 6d. for 2s. 6d. price of a 

each block, I never knew them to exceed that ; on the Liverpool line most ^^^^* 

of them were 1^. and 1^. 2d. I believe the average was 4^. per yard for 

blocks and sleepers, which I consider about the same price. I intend the 

sleepers to be 8 or 9 inches by 4 inches ; upon the Liverpool and Man- L. and M. line, 2s. 

Chester Railway they are not so large, I do not know of any that cost 

more than 5^. The motion of the coaches on wooden sleepers is easier The motion on 

than on stone, and the noise less; perhaps the wood would be cheaper sleepers easier than 

' ^ ^ on stone blocks. 

than stone, as the line goes through a great quantity of timber. Mr. 
Walker calculates them at 4^. or 5^. per square foot, and as each sleeper Mr. Walker's cal- 
. contains 2 cubic feet^ he makes the expense lis. or 12^. for each sleeper, culation of sleepers. 
I am not aware of a single sleeper being laid down at such a cost. 
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Water getting upon ■ ■ If Water gets in upoQ the rails they invariably sink, (as they 

them to^BinlTtod ^^^^^ unequal) and get out of place ; therefore, I have provided a proper 
get out of place, bed, 2 feet thick, wrhich also prevents the necessity of cutting a drain, 

which is upon the surface. The material for making this bed (on which 
Ballasting. the blocks and sleepers are laid) must be hard dry stuff, such as gravel, 

broken red sand stone, or chalk, all of which we shall find along the line. 

Wells good elite- Regarding the soil, I enquired of people who had bored or 

^^^ ^° ^^^^ wells in the immediate neighbourhoods, and judged of their accuracy 

Sand stone Md free '^y borings I had taken. In some places we have the sand stone rock 
stone perpendicu- and free stone perpendicular; the slope of lias is generally 1J[- to 1, and 

sometimes I to 1 ; the slope I propose in chalk is f to 1, there are instances 
Chidk^ u> 1. ^^ ^^^^ slope to be seen. Our boring at Primrose Hill is 56 feet deep. 
Primrose HiU bor- which is the bottom of the tunnel ; it is 1 foot of vegetable mould, 7 feet 
"^^' of moist yellow clay, 13 feet of tough brown clay, and 30 feet of London 

Meriton Ridge. clay. ■ Supposing that Meriton Ridge (which is ^ to 1, part of the 

bottom would be perpendicular) was in marl, with loose thin lamina sand 

stone, about 2 or 3 inches thick, and the cutting would not stand at 2 to I , 

I should most decidedly make a short tunnel, as it would be much 

cheaper. In the former case, the expence of excavating and tunneling 

would be nearly the same, as all the cuttings are priced at 3^. per yafd ; 

taking the average width of an excavation at 80 feet, and the depth at 60, 

gives an area of 200 yards, which makes it £30. per yard, the expence of 

Comparison of the tunneling being £32. If we should resort to tunneling, instead of open 

Si^^aS^emT^ cuttings, we should save the expense of bridges, &c., as the communica- 

nei and open cut- tions with the land would be left open. The expense of tunneling would 

^^' likewise be greater than a 50 feet excavation, with the sides perpendicular. 

Red miu'l, red clay, at 3^. per cubi<^ yard> At Ashton parish, near Birmingham, the 

&c. 1 to 1. cuttings are nealy 60 feet deep, through red marl, with red clay on the 

top, and in one part of the cutting there is a covering of yellow sand ; 1 
make the slopes of this 1 to I. In tiie same parish, which is 4 feet gravel 
and soil, 9 feet yellow lime stone, and 16 feet blue shale, i intend making 
it perpendicular at the bottom, uiftil we come to the loose stratnm of 
Descriptn. of marl, alluvial earth. Marl is a sort of loose clay, a red greasy soil . 

Ditto of blue shak. Blue shale is the soil that iron stone lies in ; it melts into clay when exposed 

to the air, but as long as the water is kept from it, it will stand perpendi- 
Slope upon the cular. (There is a deep cutting through which the Grand Junction Gasal 
G. J. Canal. g^^ ^^ jj^jg gi^m^ Stuff, it has a slope of 4 to 1 ; but I do not coMiAer that 

a depth 4)S 60 feet in blue shale would stand perpendicular in this situation, 
as there is no rock covering to keep the water off.) .Upon the Liver- 



pool and Manchester line, when we met with a soft stratum, the rock and 

the other part of the cutting was employed to build a wall, (t. e. merely a 

dry wall) to prevent frost, and keep the water from it.— —Wherever we Where soft shale is 

find a soft stratum of shale, we shall underset the rock by a wall, for which ^^^** ^^ ^ 

ample pric)e has been allowed ; as the whole of the cutting is estimated Excavatmg and 

at 3». per cubic yard, and the excavating the shale will not cost more than 3^ p^cubk yard 

U. or Is. 3d. ■■ Upon the whole line we have four or five ridges of There are 4 or 5 

hills to pass over. If we had gone near Willesden, taking a different ^^^ ^ P^ 

direction for about 10 miles out of London, as stated by the Counsel in Proposed deviation 

Qpposition to the Bill, we should have added another summit to our ^ ^^ °"^®® °^* ®^ 

railway, and caused a considerable length of tunneling at Willesden Hall, 

also increased the expense £30,000., for which we should only shorten 

the line, l^ mile. Since the Bill was in the House of Commons, we Levels. 

have been obliged to alter the level of the line at that part next 

London, in consequence of a communication from the Metropolitan Road 

Commi^ioners ; instead of having an inclination of about 1 in 320, we are 

obliged to make it about 1 in 150,^ which increases the expense £10,000. 

proceeding until we get nearly on a level. On the road from Paddington 

to Edgware it is. 1 in 304, which is not an objectionable slope. W e 1 in 304 not an 

go behind Primrose HilK My object in going round this high hill is to o^Je<^o^We slope. 
reduce the quantity of excavation in London clay, as it is considered 
objectionable. The waste of power in going round this hill is equal to 
surmonnting 16 feet of perpendicular height ; I consider 16 to 20 feet of 16 to 20 ft eleva- 
elevation equaL to a mile, (I am quite sure that 26, the number suggested by ^g/* ^^ ^ * 
the Counsel, is not a right calculation) but it depends much upon the friction 
of the waggons employed, as they vary from 6 to 9 lbs. per ton, I consider Friction from 6 to 9 
that 9 lbs. is amply sufficient £br the friction on a level ; that is, you may j^*' ,P®' ^^ ®° * 
overhang a pulley, and it will draw a ton. In a Report of Mr. James Explanation of the 
Walter to Uie Manchester and Liverpool Directors, on the difference of ^ ®' 
locomotive and stationary engine power, (he went to the North to examine 
circumstances connected with the same,) he took the friction at 12^, Mr. James Walker 
but he cannot produce a single instance of the same ; I answered his ^ ^^ *' 
^Report, and I put it at 1 to 200 on a plain surface, which is the friction Particulars of same, 
actually existing on the coal waggons in the North of England ; although, ^^ 
^y comparison, it is a bad railroad. I am sure there is not a waggon on 
the Liverpool and Manchester line, moving with a friction of 8 lbs. per ton, Liverpool and 
which would be 1 to 280. The reason I put it at 1 in 200 was this, that ^^mS^u iw 
Jtbe waggons on railroads in the North of England have axletrees of ^^ ^ ^ ^^s. or 

^'^ ° 1 in 280. , 

* In other parts, these are stated to be 230 and 152. * 
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Dep6t at M ancliea* 
ter. 

Do. upon proposed 
line. 



Gravel 1| to 1. 



Chalk 1 to 1. 



considerably larger size than those on the Liverpool and Manchester ; 
where the bearings are put on the outside of the wheels, and the size of 
the axletrees reduced to 1^ inches ; the diameter of the axletrees of 
coal waggons in the North of England is full 3 inches, which causes a 
greater degree of friction. ^The height where the railroad com- 
mences at Maiden Lane, is I think about 9 feet above the sea, and exactly 
20 feet above the surface of the ground ; the passengers will walk up the 
same, as they do at Manchester, (where the elevation is a little higher,) 
by means of stairs ; the goods will be raised up by machinery. I estimated 
the expense of this at each end of the line at £8000.- From London 

Slope of cuttingi. to Oxhoy Lane the heavy cuttings are 2 to 1 ; there are some smaller ones, 

near Harrow, 1^ to 1, which slope extends to Watford Heath, where we 
enter the chalk part of the excavation at the mouth of Watford tunnel, it is 
taken at 1 to 1, and on the part nearest the tunnel ^ to L Thence we go 
to the Tring summit, where they are all ^ to 1 ; the slope at Box Moor in 
chalk is 1 to L In some of the cuttings we expect to find a great quantity 
of gravel, which is sloped 1 1- to 1 ; in the deep cuttings we expect to find 
chalk, there we slope it 1 to 1 ; at Leighton Buzzard, at the South end 
of the tunnel, we slope it 1^ to I ; there is a small portion, 1 to 1, at the 
other end of the tunnel ; where the rock extends perpendicular it is 1^ to 1, 
and continues so during the distance of the sand ; the excavations thence 
to Bradwell are all 1^ to 1 ; the slopes of Blisworth are ^ to 1, (the entrance 
of the tunnel of the Grand Junction Canal, at Blisworth, is of the same slope 
as I have got it. The clay would stand at a considerable inclination if the 
water was kept off, for which no provision seems to be taken; as it is 
running over in all directions,, which causes the clay to slip, and as it slips 
they remove it, which increases the evil,) and continue so to Weedon ; at 
Weedon they are ^ to 1 ; to Churchlawford there is a small piece 1 to 1 ; 
thence to Coventry it would be 1^ to 1 ; at Coventry it is rock ^ to I, and 
continues so to Berkswell; there it is Ij* and 1 to 1 up to Birkenhill, 
where it is 1 1-, the last part of the Blythe, and thence to Birmingham, has 

Communication the same slope. 1 Consider a communication can be made at any 

^^ ^^ ^' part of the line with Derby, as the ground is very favourable. I likewise 

surveyed part of the country with a view of extending the railway to 
Warwick ; it opens into an excellent country. The line passes about 4^ 
miles from Northampton, from which there might be a branch, which 
should join us at Blisworth ; from this point it is about 40 or 50 miles to 
Derby, from which it would be very easy to make a communication with 

Do. Nottingham. Nottingham, as it is an excellent country, nearly a dec^d level. 



Slopes upon the 
Grand Junction 
Canal at Blisworth. 



Do. Warwick. 
Do. 'Northampton. 
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Ex. Mr. FRANCIS FORSTER. 



I have made borings for the proposed line, which are as follows : 



At Oxhey Lane in the Parish of Watford- 
Yellowish clay - • 
Darkish clay . . . 
Yellowish sandy loam 
Black clay, very hard 



3 feet. 

18 feet. 

5 feet. 

7 feet. 

33 feet. 



The borers were stopped at this depth ; it is supposed by flints. 

At Watford Heath a boring was made of 27f feet in depth, and there were foand — 

Rabble ..... 4 feet. 

Clay 8 feet. 

Blue clay . . . ^ . 8f feet. 

Chalk and marly chalk . . 7 feet. 

27J feet 

About half a mile toward Birmingham beyond this boring, the chalk may be observed 
in situations on the side of the lane from Watford to Watford Heath, and there is a 
chalk pit in the field No. 17, in Bushy Parish. 

On the banks of the River Colne, near Otter's Poole, the strata were found by six 
borings to consist of gravel covered by brown clay, varying from 4 feet to 7| feet in 
thickness. 

In the line of the tunnel in Cashio Township, the strata consists of chalk and chalk 
flints, with an irregular covering of gravel. This may be seen in a gravel pit in field 8, 
in Leavesden Township, and in a chalk pit about twenty chains to the South. There 
are also several wells in Leavesden Lane which have been sunk through gravel and into 
the chalk, many feet below the level of the tunnel. 

In a boring made in the road from Ashbridge to North Church there was found — 

White chalk without flints - - 33 feet. 

In two borings made in the line from Stokehammond to Winslow there were found — 

In 1st boring, blue clay - - 28 feet. 

In 2d do. - blue clay - - 18 feet. 

In a boring on the summit, near the crossing of the London Road, between Fenny 
Stratford and Stoney Stratford, there were found — 

Brownish yellow clay, with fragments of chalk - 13 feet. 
Grey, blue, and blackish shale - - - 17 feet 

30 feet. 



At Denbigh Hall Public House, in field No. 48, Township of Fenny Stratford, a 
well has been sunk and bored to the depth of 73 feet, through dark coloured shale, 
without finding water. 

c 



Account 

of 
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Id a boring at the sammit in 6eld No. 9, Woolverton Parish, there were found 

Mixed brown earth • - - 10 feet. 

Dark bine clay ... • 29 feet. 

45 feet. 



By several borings at the crossings of the River Ouse and Tow, the strata were found 
to consist of yellow and blue clay, varying from 7 to 10 feet in thickness, and resting 
on a sub-stratum of gravel. 

Several borings were made on the line of railway at the great cutting near Blisworth ; 
at the South end of the cutting borings were made to the rock in four different places 
down the side of the hill, and the limestone rock was found at the depth of from 4 to 
feet. 

In a boring in the centre of the Blisworth cutting, in the lane between Nos. 50 and 55, 
in Roade Parish, there were found — 

Stony yellow clay - - - 11 feet. 

Blue shale - - - - - 14 feet. 

Do. passing into rock - - 7 feet. 

82 feet. 

In a quarry crossed by the line in No. 2, Courteenhall Parish, near the summit of 
Blisworth ridge, the limestone rock is marked; and the section shows — 

Feet. In. 
Loose shivery limestone - - - 2 

Yellow marl ----- i 

Shivery limestone . . « . i 

Limestone ..•-.- 8 
Yellow marl, stated by the quarry man to be 7 
And to be underlaid by a bed of colitio freestone, of unknown thickness. 

At the North end of the tunnel there were found by boring — 

Yellow clay - . - - - - 8 feet. 
Blue clay - . - - - - 25 feet. 

As the basil of the limestone rock makes its appearance in the lane from Roade to 
Blisworth, very near to this boring, the above-mentioned clay is considered to be a 
diluvial mass, reposing against the end of the hill. 

In a boring at Stowe Hill, made on the 24th April, on the side of the road from 
London to Weedon (commencing 83 feet below the level of the crossing of the railway 
line), there were found- 
Yellow clay - - - - - 14 feet. 
Blue shale 8 feet. 
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6 





22 feet. 

In this road, near the crossing of the railway line, there is a cutting through the hill 
in blue and blackish shale, the height of which is 25 feet, and the slope one and one 
third to one. 

In a well by the side of the canal at Stowe Hill gate (a well has been sunk for water, 
but without success), there were found-— 

Yellow clay - - - - - 14 feet. 
Blue shale 82 feet. 



40 feet. 



; 
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Id a boriog in a lane at Dodford, made 23d April, near the proposed tnnnel nnder 
the road from Weedon to Daventry, commencing at 30 feet below the crossing of the 
railway line, there was found — 

Brownish blue clay, with frebbles 
Do. very strong 

Strong blue clay .... 
Soft yellow sandstone ... 
Sandstone . . . - • 



Feet. 


In. 


4 


6 


7 


6 


9 


6 


1 


e 


6 





20 

• 






At the proposed tunnel near Watling Street, the strata have been proved by a well at 
Norton Lodge, 35 feet deep, in which was found — 

Soil and clay .... 7 feet. 

Gravelly clay - - - - 14 feet. 

Blue clay - - - - 14 feet. 

The only water in this well comes from the top. 

In a well at a farm house on the side of Watling Street, a well has been sunk to the 
depth of 45 feet through — 

Gravel - - . - - - 25 feet. 

Yellow clay ...... 5 feet. 

Blue clay - . ... 8 feet. 

Sand --.-.- 12 feet. 

45 feet. 

In confirmation of the strata sunk through in this well, there is a gravel pit in the 
field No. 15, Norton Parish, and another large one near the bottom of the same field. 

Bored at Kilsby, first in the road from Ashby to Watford, at the South-east end of 
the proposed tunnel, and found-— 



Soil 

Yellow clay 
Brown clay 
Stone 
Blue shale 
Blue marl 
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Feet 


In. 


2 


6 


5 


6 


2 








6 


17 





19 






47 

Or at 4 feet below the level of the tunnel. 



At the North-west end of the tunnel, near the village of Kilsby. was found 

Feet. In. 

Soil 5 6 

Yellow and blue clay - - - 

Blue shale ..... 6 
Brown stone ..... 1 8 

Blue marl, with thin beds of stone - 22 10 



45 6 

Or about 3 feel below the bottom of the proposed tunnel 
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Section of a lime stone qnarry in the lias lime stone at Charch Lawford — 

Feet. In. 
Blue clay, apparently diluvial - - 4 9 
Brown shale, with beds of ochreous matter 3 
Blue marly shale -.-.60 
Grey, yellow and blue lime stone - 5 8 

In the extensive quarry at Church Lawford, the shale overlaying the lime stone is left 
standing perpendicular, in which position it remains for many months, and then assumes 
a slope not exceeding 1 to 1. 

By four borings on the banks of the river Avon, near Walstone, there was found 2 feet 
of soil resting upon 10 feet of blue clay and gravel, and underlaid by red sand stone. 

There are several sand and marl pits on and near the summit of the cross roads near 
Willenhall, which prove the strata to consist of a thick bed of strong red marl, with an 
irregular covering of dry sand. In a marl pit which the line crosses at the North-west 
end of this hill, there is an excavation 13 to 14 feet deep, in which the marl stands 
nearly perpendicular, although it appears to have been excavated for several years. 

In a boring at the summit of the cutting in Pinley Ridge, there were found — 

Clay and sand .... 8 feet. 

Red clay 11 feet. 

Strong ditto 9 feet. 

Very strong marly ditto - - - 2 feet. 

30 feet. 
And to level of catting. 
A little water near the top of the boring considered as a land spring. 

Second boring in the road near Pinley— 

Clay 10 feet. 

Red marl ----- 6 feet. 



16 feet. 



The hill immediately beyond the Coventry Road, judging both from quarries in 
Whitley Common and on the summit of the hill, evidently consists of red sandstone. 
The next hill near the Warwick Road is quarried for soft yellow sandstone, which cuts 
with great facility. 

From hence to Rian's Green the red sandstone rock makes its appearance in every 
place where the surface soil is removed. There is a quarry on the summit, at ninety-five 
miles on the section; another on Hershall Common; another near Fletchampstead. 
Red sandstone forms the foundation of a new house at Fletchampstead, is sunk into by 
a well on the road near the ninety-eighth mile on the section, and quarried on the summit 
at Rian's Green. 

In a boring at the proposed tunnel near Berkswell, at the 100th mile in the section, 
the strata were found to consist of — 

Sand 2 feet. 

Red clay 10 feet. 

Rooky red marl - - - - 88 feet. 

50 feet. 



In the valley of the Ryan Blyth there is an extensive deposit of sharp gravel, with 
occasional beds of building sand. 

At Hampton in Arden blue and red marl may be seen standing nearly perpendicular 
in several deep lanes, and this marl has been sunk through by wells at Hampton, to the 
depth of 70 feet. 
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At Marston Green there is an extensive tract of gravel, which has been raised in 
large quantities in a gravel pit adjoining the village. 

In the catting near Lea Hall, at the 108th mile on the section, gravel has been raised 
to the depth of upwards of 20 feet, and, as may be seen in the lane beyond, it rests on 
a stratum of red marh 

The next summit (near the 109th mile) appears by every indication to consist also of 
gravel, underlaid by red marl. 



1st boring at Upper Saltley— 

Yellowish sand - - . - 

Red clay . . - - • 

Red marl, and then beds of rock, with > 

regular beds of blue marl - ) 



1 1 feet. 
feet. 

17 feet. 



37 feet. 



2d boriDg at Upper Saltley — 

Red clay - - - 

Red marl with beds of rock 



1*2 feet. 
28 feet. 



40 feet. 



This stratum of red marl is seen, by a mark put in a neighbouring field, to extend 
much deeper. 

This paper contains the borings which were made before the Bill was 
in the House of Commons, likewise two borings which we have made 

since. Regarding the cutting at Meriton Ridge, I have no doubt the 

whole stratum I have bored will stand perpendicular, with the exception 
of the clay at the surface, and about 10 inches of marl, which might be 

necessary to be walled up. English red sand stone, unlike the foreign, 

is generally considered deficient in faults. 
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of 
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Ex. Mr. GEORGE HENNETT. 



I have made borings on the proposed line, which are as follows : 

St. John's, Hampstead Parish, in the part were the tunnel is proposed to be made, a 
boring was made 56 feet deep (No. 8 on the plan); which proved — 



14th. 1 5th, and 5If"*"^ "'^^ 

lethJune. iStfr r 

( Dark blue clay 



15 feet. 

20 feet. 

21 feet. 

56 feet. 
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Id the same parish a boring was made at the Western end of the tunnel (No. 1 1 on 
plan), 66 feet deep; which proved — 

^Yellow clay ... - 18 feet. 
18th, 10th Jane -^ Blue clay 20 feet. 

( Dark blue clay - - - - 28 feet. 

66 feet. 



Ill the Parish of Walford, County of Herts, a boring was made at Oxhey Lane 
(No. 5 on the plan), 48 feet deep ; which proved — 

'Yellow and brown clay 
Sand, with a little water in it 
Yellow and blue clay 
Red, yellow, and variegated clay - 
Sand (dry) . - - - 

Variegated clay, very hard, and > 
marly chalk - - - $ 



20th, 21st, and 
22d June 



20 feet. 
5 feet. 
2 feet. 

feet. 

1 foot. 

11 feet. 



48 feet. 



At Watford Heath, Parish of Watford (No. SO on plan), a boring was made; 
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of 

the 
luring*. 



proving — 

22d, 23d, 25th, and 
26(h June 



Yellow and brown clay 
White sand, with water in it 
Yellowish and bineish clay 
Yellow and green sand^ very hard 



12 feet. 

1 fuot. 

17 feet. 
6 feet. 



86 feet. 



In the lane from Watford to Watford Heath, about half a mile from this last hole, 
the chalk appears at about 5 feet from the surface, and (in No. 40) near the same place 
a chalk pit is now working. 

There is also a chalk pit in (No. 17 on plan) Bushey Parish, where the chalk is only 
a few feet from the surface. 

The Tring cutting was proved thus: In the lane. No. 1 on the plan, Tring Parish, 
the chalk was found at 18 inches from the surface ; and in the corner of No. 7 there is 
a chalk pit of some depth, where the chalk is only 1 foot from the surface; and in No. 6 
on the opposite side of the line, the chalk also shows itself near the surface. 

At the lane between the Counties of Herts and Bnckingham a boring was made, 
proving — 

Soil 



27th, 28th, 20th, Spbalk 
and 30th June. ^ g^^y ^^^,^ 



2 feet. 
43 feet. 
5 feet. 

50 feet. 



Near the line of railway in Pitstone Parish there are a few gravel pits^ in one of 
which, at 6 feet from the surface, a boring was made, which proved chalk at 6 inches, 
and thus continued for 10 feet. 
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Ex. Mr. THOMAS GOOCH. 



I have made borings on the proposed line, which are as follows: 

Boring in lane» No. 53, Roade Parish — 

Soil and clay .... 

Stony yellow clay, with loose stones 

Blue clay - . . - - 

Yellow limestone . . - 

Soft yellow limestone, with a little water 

Hard yellow limestone 

Blue shale - . - - - 

Strong blae limestone, very hard 

Stronger shale .... 

Very hard bine limestone 

Stony blue shale - - • . 



Boring in lane. No. 39, Roade Parish- 
Sand and loam .... 

Clay 

Yellow limestone . . . 

Blue limestone, very hard, mixed with f 

thin beds of shale - . ^ 

Blue shale, similar to that in the above / 

hole $ 



Feet. 


In. 


2 





9 





14 





16 





1 


6 





9 





9 


3 





1 


6 


4 


3 


4 


3 


58 





5 





2 





14 





13 





5 





39 
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A small quantity of water oozed into the hole. 

Boring in road from Blisworth to Roade, No. 1, Conrtenhall, on the plan- 
Feet. In. 
Sand and loose Stones . . • 
Yellow Limestone - - - - 
Soft limestone .... 

Yellow limestone - - . - 
Strong brown clay - - - 

Yellow limestone, with a three-inch > 

parting (a little water) - - > 
Blue shale .... - 
Very hard blue limestone, with a soft > 

stratam of two inches - - > 
Very dark blue shale - . - 
Brown sandy loam, with water at the > 

bottom - - - - 5 

Rather soft green coloured stone, 

containing hard strata 



■ I 



3 





13 








6 


2 





4 





4 





14 


6 


6 


9 


2 





4 





3 


6 


58 
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fioring OD road from Ashton to Roade, No. 10, Ashton Parish, od plan 

Feet. Id. 
Gravel and soil .... 40 

Yellow limestoDe - ... 9 6 

Account Blue shale 13 6 



of 
the 



27 
No water. 



Borinjrs Boring made in quarry in No. 30, Ashton Parish — 

N.B. The line passes over this quarry. 

Feet. In, 
Soil and loose stones ... 30 

Yellow limestone - - - - 11 
Yellow limestone ... 66 

Blue shale, getting very hard towards > « ^ a 
the bottom .-..§*"'* 

31 



Quarry 5 



Ex. Mr. JOHN RASTRICK, C.E. 

I have had some experience in the construction of Railroads; I was 

employed to obtain information for the Liverpool and Manchester. 

I have been twice over the country of the proposed line to Birmingham, and 
Opinion upon the as far as my observation have gone, I think it the best line for a railroad that 
propose me. ^^^ ^^ ^^^^ ^^^^^ .^^ ^j^^ ^^^^ j.^^ within a limited distance. I was engaged 

about a fortnight upon it ; (I certainly did not make observations with a 

view to look for another line.) I have also examined Mr. Stephenson's 

And estimate. Estimate, and I consider the works may be executed for less than he has 

stated. 1 went by the Plan and Section furnished me, and from the Book 

of Reference I found to whom the several fields belonged. Regarding 

Data in forming oc- the Occupation Bridges, when a field was severed belonging to one pro- 
cupation ndges. p^etor I put a bridge, where there are several fields lying together one or 

two bridges would suflSce for all of them. Upon this principle I made 
200 in the proposed one hundred and ninety-eight Occupation Bridges, but I have taken them 
^^^^' at two hundred ; which number is independent of all other roads at present 

existing. I also made the necessary calculation of the number of bridges 
for the Turnpike roads. The line passes over the Holyhead Road, and we 
allow 20 feet head-way ; in no instance do we pass under it by a bridge. 

Inclination of roads but we pass three times under in a tunnel. In all public roads we 

^ ^^ ' pass^ I calculate^ an inclination of 1 in 15 to 1 in 20 and 1 in 25^ according 
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to the nature of the roads. Regarding the slopes, generally Mem. regarding the 

speaking, I agree with Mr. Stephenson; perhaps there are instances in Slopes, 
which it may be prudent to increase them. I made a calculation of them at 
3 to 1, instead of what they are stated at by Mr. Stephenson, which 
made an addition of £ 1 7,303. ; but I should not be inclined to make them as 
much as 3 to 1, (I have not had experience in London clay). Where the 
cuttings are shallow 2 to I, or less, is quite sufficient, and there are few 
cuttings of great importance along the line. Mr. Stephenson makes his 
deep cuttings 2 to 1, and his shallow cuttings 1 j to 1. One of the principal 
cuttings is at Primrose Hill, there is another, rather deep, where he crosses 
the London Road to Harrow, perhaps it may be necessary to increase these 

slopes to 2^ to 1, the expense of which would be under £5000. Risk of Slips. 

In works of this nature slips will occur, even in the best material. 

Although I made allowance for greater slopes, my estimate was conside- Estimate, 
rably under Mr. Stephenson's, independent of contingencies it amounts to 
£ 1,875,627. ; I have added the sum of £374,473. for contingencies, which 
brings it to £2,500,000. (Mr. Stephenson's estimate) ; this does not include 

the purchase of land, which amounts to £260,000. In the course of my 

experience, I have had pass through my hands, the estimates of all the 
Engineers of the day that have come before Parliament, and I think Mr. 
Stephenson's is 30 per cent, higher, than any I remember. In general, Parliamentary Es * 
when I have been engaged to support a Bill in Parliament, on looking over timates generally 

made too low 

the estimates I have been obliged to consider what part of the work could 

be left out, to bring it within the amount stated. The soil about 

Coventry is principally rock, in some parts of the fields it is to be seen 

upon the surface, also by the roadside, and places may be observed 

where quarries have been dug ; there is a quarry a little deeper than this 

room (speaking of the Committee room) within 150 yards of the line, 

which is at Beachwood ; the quarry has been worked, and is good hard Good Stone found 

stone ; the stone for the Locks on the Warwick Canal was got from it. 



Supposing the cutting at Meriton Ridge is marl, with a strata of Meriton Ridge. 

rock, the intermediate parts may be blocked up by the rock which is got 

out of the cutting. Marl is of such a nature that, when mixed with Marl and Sand will 

sand, it will slope at 1 to 1. I have made some experiments to ^**°^** *^ • 

determine the friction of carriages upon the Liverpool and Manchester 
Railway, and the results were various. I reduced the friction to 6 lb. per _ . . 

n t . «« loiit't Fnction upon a 

ton upon some of the carnages, but the average was under 8 lbs., which Railway nearly 8 

would average nearly 20 feet in a mile. 1 spent several days upon it; |^®^^[ *2o'r t in 

in fact^ at different times, I have been two or three months upon this a mile. 

D 
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railway, trying di£ferent carriages which 1 had constructed for that purpose. 

Description of Old &c. &c. The carriages originally used were constructed upon the old 

*"^™^^ ' * fashioned plan, the axletrees of which were 3 inches in diameter, and the 

Friction on these bearings on the inside; they ran generally upon cast iron; I took the 

« friction of them at about 12^. The carriages that are now used have their 

riages. bearings on the outside, and are reduced to If and Ij diameter ; these are 

the carriages with which I tried the experiments. There was one carriage 
Friction as low the friction of which came to about 6 lbs. In the first instance the whole 
of theni,' ^^^ ^°^ weight was placed on the axle, the wheels being upon the outside. The 

friction has been in proportion to the reduction of the diameter of the axle. 



Er. HENRY ROBINSON PALMER, ESQ. C.E. 

Engineer to the London Docks. 

I have had considerable expreience in surveying and estimating 
canals, railroads, and other public works, but I have not executed or 

had the management of a railway. 1 have examined the proposed 

Estimate of Propo- line to Birmingham, and I estimate the cost of the works, exclusive of 
sedLine contingencies, at £1,893,788.; this amount includes all the Bridges, &c. 

I have added £350,000. for Contingencies, to bring it to Mr. Stephenson's 
Estimate, which is £2,500,000.; this sum does not include the Land. I 
consider the prices I have allowed quite sufficient. 1 had in an exca- 
vation at the London Docks very similar Clay to that of Primrose Hill, and 
Instance of Clay there was a slope which stood at ~ horizontal to I perpendicular, and 
standing at ^ to 1. remained nearly two years without any artificial assistance. I consider 
Slopes of Line. that a slope of 2 to 1 will be sufficient for the cutting on the proposed 

line, provided the Soils are similar to the borings. 1 have known 

Chalk stand quite perpendicular, and even overhanging; it would be 
The advantage of advantageous to make it perpendicular, as it would be less exposed to 
J^nScSiS!^^^'" the action of the weather. Upon the Holyhead Road, near Dunstable, 

there is some Chalk with a slope of 1 to 1 ; but 1 presume it has been 
cut for the purpose of obtaining material, and not because it would not 

Instance of Iron Stand at a Steeper incliuation. ^I observed near Leighton Buzzard 

Sandstone standing qq j^ 35 f^^j ^f i^^^^ Sandstone standing perpendicular, and I should 

perpendicular. o r r 

prefer this stratum perpendicular rather than sloping. I think that a Soil 
which will stand alone is capable of bearing all the shaking that the motion 
of the Carriages is likely to produce. 
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Er. Mr. JOSEPH LOCKE, C.E. 

I have had experience in the formation of railroads for the last ten or 

twelve years. 1 was the Resident Engineer upon the Liverpool and Chat Moss 4 miles 

Manchester Railroad. (Chat Moss upon this railway is 4 miles long, and be- J^^* 

^ 1.1 V Estimate of the tun- 
fore the latter was made, was a mere uncultivated common), My nelsonthe pro. line. 

estimate of the Tunnels, fronts, and shafts upon the proposed line to jg. i^es thickness 
Birmingham amounts to £249,979. I allowed 18 inches thickness brick- for tunnel sufficient. 
work, which I consider suflScient, whether the boring be hard or soft. Tunnels L. and M. 

2 bricks thick - 

-The tunnel at Liverpool is in two bricks, except such part where where there are 



there are houses over it, and the material is bad ; there it is at 2~, Some ^®*^®^ ^^®' ^* ^i- 
part of the 18 inch work goes through wet Shale. It is 2260 yards long, Itis 2250 yds. long. 
The distance in Shale is perhaps 300 or 400 yards, and about 150 to 200 ?^haie.'*^ ^""^ 
yards in Clay ; the rest is chiefly in Sandstone Rock. There was some 150 or 200 in Clay, 
quick sand mixed with the clay, which we stopped up with timber and •^fl ^,. 

^ •' t t J Difficulties encouU'* 

straw; and when we left the tunnel over Sunday the sand and water tered in same, 
would run through, and leave a cavity above the roadway, but the brick- Methods used in 
work did not give way. A trifling settlement also took place, which surmountmg them. 
affected one or two of the houses over it ; but although the surface of the 
tunnel (i. e. the earth work) fell in, in consequence of the weight of earth 

and houses upon it, yet the brick work stood firm. There is a centre Drainage of a 

drain made in it. (As a principle it would be better to prevent the water ^"^ ' 

getting into a tunnel by making it water tight.) On the same Larch and oak 

railway both larch and oak Sleepers are used, the price of which varies ^^^^P®"- 
from 2s. to 3^.; oak is generally the most expensive. Mr. Stephenson's on the L. and M. 
estimate for wooden sleepers is 5^. Larch sleepers are used upon the & Birmingham, &c. 
Warrington line, (Mr. Robert Stephenson was the Engineer of the War- Warrington line. 
rington line, both under the Act of Parliament, and for the execution of Sleepers hetter than 
the same) and they are better than Stone Blocks (which I once tried) for Blocks forEmbank- 

embankments. 1 have gone through Mr. Stephenson's estimate, Mr. Stephenson's 

and I think many of his prices too high. Upon the Liverpool and Man- o^BridL^^^Y 
Chester the Occupation Bridges are in the proportion of rather more than and M. rather 
one in a mile; there are eight under embankments, which average £2H8. ^^jLdave^^ff 

each: Mr. Stephenson allows £300. for such. 1 consider a rise of £238. each. 

about 18 to 20 feet in practice would be about equal to a mile of distance, lows £3oa°fo°the 
although some carriages would warrant the supposition that 16 feet would ^^^^ 
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A rifle of 18 to 20 be equal to a mile : my opinion is founded upon experiments I have made. 

of diflUnce. * * * ^The length of the Cuttings and Embankments upon this Proposed 

Line, are of nearly the same proportions as those upon the Liverpool and 

Manchester, and I believe that from end to end of the latter there is not 

All the L. and M. a mile that runs on the surface of the ground ; it is all either in Embank- 

meLtor^uSi^' mcnt or Cutting, which are nearly of equal length, the Cutting upon it 

Description of and amounts to about 3,000,000 cubic Yards. 1 believe the Slopes have 

SlopM*!^ imd°M^ Stood very well, there were some cases in which the water came out. 
Method employed which we remedied thus : a few stakes were driven in, and binders put upon 
cai^'of water from them, the expense of which was very trifling; it was through clay and 
»S™«- , sand mixed together. Where it is Clay without Sand it stands very 

Slopes upon do. „ ^, ,«, ^•. i ^ i -.r. <■ 

Slip of the Sankey ^^^^ ^' H ^^ !• There was a Slip upon the Sankey Viaduct, owing to 
Viaduct. the wetness of the clay ; the Slope was made If to 1 in consequence of it, 

but it is 1^ to 1 at the other parts, the colour of this Clay varies from 
The width of Em- ^Jl^g jq yellow. Since the Railway has been opened the Embankments have 

bankments been ^ ^ * 

increased. been increased to 25 feet width. 1 do not consider Mounds placed 

JJ^Eil^SKi! ^»a^»st t^® Parapets of Bridges of any use ; they will cost perhaps 6d. per 
Description and ex- lineal Yard. The expence of having these Mounds on each side of the 
ecution of do. Embankment would be about £ 88. per mile ; they are more fancied security 

Breaks to Carriages than any thing else. ^The Carriages on the Liverpool and Man- 

L. and M. chester are supplied with a Break, which presses on the wheel ; it projects 

pii^tion of Se *^' before the end of the carriage, thereby preventing the others coming 
*^^«* in contact with it ; if any thing prevents the first carriage going forward, 

the next consequently comes against it, and the impetus of the concussion 

acts upon the break, the third acts in a similar manner upon the second, and 

so on, which decreases their momentum without producing any sudden 

Steepest PUne cm shock. On the Plane of 1 in 96 of the same Railway, (which is the 

theL.&M.lin96. ^ .. i- n , t 'n o. .• t .• . 

Method of working steepest ou the Ime) we have what we call a Stationary Locomotive to 

s" fd th B* P^^^ *^® Train up, and delays may sometimes occur upon it. ^The 

mingham 1 m 330. Steepest Inclination on the Birmingham is 1 in 330. On the Liverpool 

Jw^at^ievd ^ and Manchester some Parish Roads are crossed upon a Level ; we have 
Precaution taken Gates on cach side of the road, and an Attendant, sometimes there are 
with same. ^^^ Attendants. I have not heard of any accident arising from them since 

the opening of the railroad. 
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Er. Mr. JAMES COPELAND, Contractor. 

I executed 12 miles of the Liverpool and Manchester, and I have 
recently completed a contract upon the Leicester and Swanington Rail- ^ ** iccster. 
road, where there is a tunnel which passed through 500 yards of loose and Part of it is in dry 
dry running Sand ; to overcome which we were obliged to make a wooden Method used to 
tunnel, before we could turn the brick work, which increased the expense ; ov««^™e same. 

the remainder of it was in Clay, 1 am willing to enter into a contract 

for the Tunnels on the Birmingham line for the same price that was paid Est. for Tuns, on 

/• 1 /• i« ^r /• uiB Bmninff* line* 

me for the former, or £31. 10^. per Yard for tunnels where there are 

ventilators, and £26. without ventilators. 1 have made allowance for v^ntikSoiT*^ 

any difficulties that might arise. If the tunnels should be in hard dry clay £26. without 

the expense will be less. ^The tunnel at Leicester is smaller than the i/^^d^^ clay 

above are intended to be, but men can work to greater advantage in a ^^7 ^ould be less, 
large tunnel. 



£r. Mr. FRANCIS WEDGE, Land Surveyor. 

I have surveyed the proposed line from Woolverton to Birmingham, 
which is 60 miles, and allowing for two lines, I make 710f acres ; this Landrequired ftrom 
Land I estimate at £88,436.; the Houses upon it I estimate at £11,440. ^c^;^ ir.7iOf 
more (I have not allowed any thine for goodwill) ; this includes the station Valued at £88,436. 

yoo/ i«r And the houses at 

at Nova Scotia Gardens, which covers 4f acres (the separate valuation ot £11,440. 

this is £ 726.). The average number of Years* purchase I have taken is 

thirty.five ; the usual number obtained for property in that district is At 35 years' pur. 

about twenty-seven or twenty-eight. The proportion of building land is 

about 6 acres, which is in the vicinity of Birmingham, which I have 

calculated at twenty-five years* purchase, (i. e. I have considered the value 

of the land necessary to rent, and have allowed twenty-five years purchase p^^^j^ ^^ ^j^^ 

in that value, at so much per running yard). The sum above stated does above. 

not include timber, or compensation for injury that may be done, but this 

is kept separate. 
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Ex. Me. WILLIAM WELLS GARDENER, 

Land Surveyor at Biggleswade. 

Land from Tring I valued the Land from (where Mr. Wedge left off) Tring to Wool- 

to Wool- 228 acres, yg^ton, a distance of 22 miles. 228 acres are required for the two lines. 
Valued at £16,165. and I valued the same at £16,165., which averages upwards of £7. per 
Ave. £7. per Acre. acre. I have put it at £10. percent, beyond the fair occupation value, 

which I have calculated at thirty years' purchase, adding three years* 
purchase for Contingencies, making thirty-three years' Purchase. (The 
quantities were given me by the Engineer.) It is all agricultural land, 
and there is but one cottage on it. 



Ex. Mr. LAYTON COOK, 

Chairman of Committee of the Agricultural Society of Roads. 

Land from Kilbum I have valued the Land on the Proposed line, from Kilbum to Tring, at 

vXSat^2*794. ^^2,794., which comprises 345 acres. About thirty buildings are included 
Particulars of same. ^° this Valuation, four or five of which have business carried on in them. 

I have included the goodwill of these houses. 



Ex. Mb. p. HARDWICK. 

Landfr Kilbum ' hzYt valucd the Land and Buildings on the proposed line from 

to London 43 acres. Kilburn to Loudon, which comprises 43 acres, at 65,841, the Land £30,606. 
^"^ ^ £30 606. ^^^ Buildmgs (including goodwill) £35,235., which is I consider a full and 
Buildings 35,235. liberal price. I have put it at a greater rate of Purchase^ than ever it was 
£65^841. taken at before, as it is generally found to exceed an estimate. Good- 
Particulars of same, w^^^ i^ London, when brought before a jury, is rarely found correct, as it 

is a very difficult subject to estimate. 
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Ew. Mr. henry BOOTH. 

I am Treasurer of the Liverpool and Manchester Railway, the Act of ^description of L. 

which was obtained in 1826, and it opened in 1830. From the middle Opened in 1830. 

of September, 1830, to the middle of last month, which includes twenty- 
one months, 669,211 Passengers have been booked at our office, and we No. of passengers. 
take up about one-sixth of that number more on the road, making 780,000; 

so that the average per month is 37,000, or about 1200 per day. The Average 1200 per 

first class of Carriages generally takes less than 1^ hours, and the second Time of transit. 

2 hours for the journey, which is 30 miles. The fare by the first class 6^., Th^ "^*^^- 

the second class 3^. Qd. We take the mail three times a week each way, 

and our charge is Id. per mile, which is two-thirds of the price it used Accidents. 

to be ; the fare by this coach is extra. Only one fatal accident has occurred 

during that period; a man in the second class insisted on jumping out, he ^^^- 

did so, was lamed, and died. There has not been a single instance of the rail- Railway not im- 

way being stopped by winter, even in very severe weather. ^ — ^There are 7 ^s . 

twenty-two regular daily Coaches, and six extra during the summer months; ^^' ^^ Coaches. 

the greatest number they could hold is seven hundred, they average four 

hundred and fifty, which is somewhat more than one-third the number 

conveyed by the railway. The average fare by Coaches is 10^. inside, 

and 6^. out, they occupy from 4 hours to A\ hours. I attribute the 

increase of Passengers to the cheapness, expedition, and ease of conveyance 

by the railway. ^The first 6 months last year we carried 42,000 tons Goods conveyed by 

die l{.ailwav 

of goods, the next half-year 65,000, and for 6f months, up to the 14th of 

this month, 65,000, which gives a very great increase. Cotton is the Amount of, &c. 

principal article conveyed. Coffee, Rum, Corn and Flour, are also conveyed 
in very considerable quantities, and almost every description of merchan- 
dise ; the conveyance of goods is on the increase : we let them follow 
the train of coaches, that they may not be in the way ; they are 2 hours 

on the road. ^The charge by Canal was 15*. per ton, it is now 10*., cS^dXiiwi"^ 

which is the price by the Railway; Sugar, which was 10*., is now 9s. 
These remarks apply to the generality of Canals ; the reduction in other 

goods is not so great. ^The Passage of goods by Canal occupies but Ti™c of transit 

12 hours now, considerable improvements having been made upon it smce 
the railway was opened; but their passage is occasionally interrupted, 
owing to the Tides, which they are obliged to suit their tleparture to. 
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Value of land in- ^The value of Land along the line has increased since the Railway 

creased by the Rail* . ••* , . ••/••¥> ^^ i^ ni • 

^ay. opened. ^We take large quantities of Bacon, Com, Eggs, Flour, and 

ConveyanceofPro- fresh Butter (from Ireland), from Liverpool to the Manchester market ; the 
visions y way. ^^^^ provisions were formerly transmitted by Canal, but I do not think 
Do. Soldiers. there were many eggs before the railway was opened. We took a Regi- 
ment of eight hundred Soldiers, and a large quantity of baggage, which were 
necessary to be shipped to Ireland; from the time they mounted the 
Carriages until they embarked in the ships at Liverpool little more than 3 

Do. Milk. hours elapsed, of which 2 hours was occupied on the journey. A man 

has commenced a dairy farm by way of trial, and we convey his milk 

Men employed. 15 miles. Seven or eight hundred Persons are constantly employed 

on this Railway, and they had no previous experience on the subject. 
Receipts and Dis- The gross Receipts for the 12 months, ending the 21st of December, was 

£155,502., the Disbursements £84,504., leaving a Profit of £70,097. ; the 
Pays 9 per cent, last half-yearly dividend is 4 j per cent, a share, which gives 9 per cent, per 

ann : the £ 100. shares are now selling for £ 200., although the novelty of the 

Receipts and Ex- undertaking increases the expenses of the Company. Both our 

waTexpei^T ^ Receipts and Expenses have very much exceeded the anticipations formed 

when we obtained the Bill, not that the Profit has been greater, but 
it has been on a larger scale. We had much to learn at that time. 

Amount of Poors* and from the results we have obtained experience. ^The amount of 

Rates paid by rail- Poors* Rates distributed by the Company to the different Parishes through 

Parliamentary esti- which the line passcs is about £4000. annually. ^The Estimate 

mate £500,000. ^pon which the Bill was obtained amounted to £500,000., and upon such 
Andco8t£800,ooo. portions which this Estimate covered they expended £800,000.; this 
And Warehouses, amount does not include the Warehouses, and Stations for the Engines and 
lSS?!^m ^°^®* carrying part, which amounted to £200,000. more. No doubt we incurred 

JUMUU^UiHi. more. #• . 

Expenses by Experiments, on account of the novelty of the undertaking. 
Difficulty of Chat Locomotive engines, &c. We had great engineering difficulties on the line. 
Moss, &c. particularly Chat Moss, but it was a matter of money more than any thing 

else. ^We have got an Act to make a more complete entrance into the 

Estimate of the im- town of Liverpool; the Estimate amounts to £130,000., the money for 

mto^iverpooT*^ which may be borrowed, or more shares can be made. We are not 

£180,000. authorised to levy more Tolls, all we expect is an extension of business. 

^There was a Bridge over the Irwell that was not included in the first 

estimate; therefore, added to the expenditure, it cost more than was 
expected, namely, £20,000. : it was made in consequence of the alteration 
No Duty at present in the Terminus. We at present pay no Duty; coaches, of course, pay 
upon Etf ways. ^^jy j^ various ways. 
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^The Witness delivered in the last Report on the Liverpool and 
Manchester Railway, which was as follows :) 



LIVERPOOL AND MANCHESTER RAILWAY. 



Sixth Annual Meeting. 



REPORT. 



Liverpool, 28tli March, 1832. 



Pursuant to the Provisions of the Act, the Directors have prepared a detailed Half-yearly Report 

Statement of the Accounts of the Concern for the Half Tear ending dlst December 1882 — L. and M. 
last, the general Results of which are as follows :— 

Tons. 

The Tonnage of Merchandise conveyed between Liverpool and ) ca ooa 

Manchester, from 1st July to the dlst December 1831, amounts to ) ' Tonnage. 

Road Traffic - 2,347 

54,571 



Between Liverpool and the fiolton Junction 



Coal from Huyton, Elton Head, and Haydock Collieries, brought > 
by the Company's Engines ..... ) 

Coal from Hntton, brought by the Bolton Engines 



Number of Passengers booked at the Company's Office 



10,917 

7,198 
1,198 

8,396 
256,321 



Coal. 



Passengers. 



Number of Trips of 30 Miles, 



With Passengers ... 

Merchandize ... 
Coal (300), or, equalling 30 Miles 

Total 



2,944 

2,298 

150 

5,392 



Number of Trips. 



£ 



Receipts. 



Coal Deiiartment 
General Mercbaodize 
Coal Department 



£30.704 17 8 
005 11 4 



£. 
58,348 



31,400 13 



EXPENCES. 



a. ». d. 

Office Establishment • - - - 002 3 10 

Coal Disbarsements • - - - 60 15 5 

Pettjr ditto - - - - - 110 5 

Cart ditto - - - - - 00 17 8 

MoiDtenance of Way .... 0,599 12 6 

Charge of Direction .... Sg? I9 

Coaob Office Establithment - - - 589 5 

Locomotive Power - . . . 13,303 5 

AdvertisiDg - - - - - 59 S 4 

Interest ...... 2,737 7 3 

Rent - - - - . - 000 5 3 

Compensation (Coaching Department) - - 150 7 5 

Engineering Department .... 025 

Carrying DisbarsemenU .... 10,450 13 3 

Taxes and Rales ..... 3,703 5 1 

Stationary Engine Disbnrsemeots - . • 300 4 7 

Coach Disbarsements .... 0,709 7 11 

Waggon ditto ..... 979 19 8 

Comiiensation (Carrying Department) - . 786 8 3 

Police Establishment .... 1,490 14 1 

Lav DiebursemenU • - • - 08 9 10 

Bad Debts 175 13 



Net Profit from 1st Jnly to Sst December 1831 



- 49,025 18 5 
£40,783 3 7 
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Do. Agents and 
Clerks 73. 



Business. 



Increasing. 



Coals. 



In conformity with the resolation of the last general meeting, the Directors have caused 
a series of returns to be made of the number of persons employed on salaries and on 
No. of Men 633. ^^y^ wages, constitating so material a part of the carrent expenditare. From the re- 
turns of six fortnights it appears the average number of men m the Company's employ 
receiving days wages is 033, and of agents and clerks on salaries, 73. The Directors 
have also prepared a statement in explanation of the system of management pursued in 
the general business of the concern, and which they propose to read to the present 
meeting. It has been their anxious endeavour to introduce a safe and judicious economy 
into every branch of the expenditure. 

The Directors are happy in being able to state, that the business of the Company is 
gradually increasing. In the half year ending 31st December last the average quantity 
of merchandize conveyed per railway for a computed period of six weeks, was 15,112 
tons ; in the six weeks just past, ending 23d of March, the quantity conveyed was 
16.632 tons. 

The receipts in the coaching department in the twelve weeks ending on Friday last, 
the 23d March, was 15,196/. lis. Sd. In the corresponding twelve weeks last year, 
13,065/. es. ild. 

Since the general meeting on the 5th January, a trade in coal by the railway to 
Manchester has been commenced, which promises to become of considerable importance 
to the concern. Since the 23d January last, 3,615 tons of coal have been brought per 
railway to Manchester from the Haydock and Uulton collieries. 

The Directors will embrace this opportunity of submitting a few observations on a 
change in the arrangement of the coaching department, which is about to be adopted. 
In order to avoid the various objections and anoyances attendant on the employment of 

Co.'s Omnibusses. omnibusses on the plan hitherto pursued, by which a heavy expence has been entailed 

on the Company, with very inadequate advantages to the public, the Directors have 

To be discontinued, considered it expedient to discontinue providing omnibusses on the Company's account; 

and to obviate the inconvenience which might otherwise arise, the Directors have made 
arrangements for the establishment of independent omnibusses to run from the railway 
station to different parts of the town, by which persons wishing to avail themselves of 
the accommodation will have the opportunity of doing so at a reasonable rate. Passen- 
gers and parcels will continue at the Company's coach office as usual, while the confu- 
sion and inconvenience of a number of crowded omnibusses arriving at or starting 
from the Dale Street booking office will be avoided. 

The Directors, having observed that during last summer great inconvenience 

resulted from the large and crowded trains consequent on a too limited number of 

The Trains to start departures, have determined that id the ensuing season the departures, both from 

oftener. Liverpool and Manchester, shall be more frequent, by which the trains will be kept of 

moderate size, the journey be more punctuallv performed, and the regularity and 
good order of the undertaking be more effectually preserved. 



The new Act 
(Tunnel) 



will increase 
the Expenses. 

Remuneration 
anticipated* 



The Bill for the construction of the new tunnel the Directors are happy to state has 
passed the Commons House of Parliament, and they have reason to believe the Act 
will be obtained without opposition, fiy means of this tunnel the proprietors are 
aware it is proposed that passengers shall be conveyed to the very centre of the 
town. 

By the additional number of locomotive engines and carriages that will be required 
for the increased number of departures, and especially by the outlay of capital for the 
constmction of the new tunnel, and the unavoidable cost of warming, lighting, and 
working the same, the Company will incur an increased annual expenditure, which 
will be very inadequately compensated by the saving of the charge for omnibusses. 
The Directors however rely confidently for remuneration on that increase of business 
which additional facilities and improvd arrangements never fail to create. 
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Considering it important that proprietors shoold know before-hand at what Periods 
of the year the dividends will take place, the Directors beg leave to recommend that 
the Company's accoants he made up twice a year, namely, to the 30th June and 3 1st 
December; that in fdture a half-yearly meeting be held between the 21st and 3 1st of Time of Dividends. 
July and oif January in each year, for the purpose of declaring a dividend for the 
previous half-year, to be payable in cash between the First and Tenth of the following 
month, namely, of August and February in each year. 

It may not be improper at this time to state shortly the result of theworking of the 
concern from the commencement to the 31st December last, as detailed in the several 
statements of accounts which have in their due order been laid before the proprietors. 

£. *. d. 
The profits of the Company from the opening of the Railway on 
the 16th September to the 31st December 1830 were - 
Ditto - for the half year ending 30th June 1831 
Ditto - for the half year ending 31st December 1831 



14,432 10 5 

30,314 10 
40,783 3 7 



Profits 
of the Compauy 

from the 
commencement. 



£85,530 12 10 



aff. S. d. 

12,750 



The Dividends have been as follows : — 

Shares of ^100. 

In respect of Profits to 31st Dec. 1830, 6,375 @ 2/. 
Ditto - ditto 30th June 1831, 6,375 (^4/. 105. 

£^, Shares. 

Ditto - ditto 6,375 ® 95. = 1 ,593 ® 1/. I65 

Ditto - ditto 31st Dec. 1831, 7,968i @ 4/. 10«* 35,859 7 6 



>31. 
r.3 



556 5 



Do. Dividends. 



80,165 12 6 



Leaving a Balance in the hand of tho Treasurer of 



£5,366 4 Balance. 



to meet those contingencies to which the working of every extensive and new under- 
taking may be considered more or less liable. 

The expenditure on capital account, that is, in the formation and completion of the 
railway and works, the proprietors are aware has been kept altogether distinct from the 
disbursements appertaining to the traffic or working of the way ; these two branches of 
expenditure being separate and independent of each other. 

The outlay of capital, as shown by the accounts, is now drawing to a close. In the 
expenditure of the large sums which during the last six years have been entrusted 
to their management the Directors have endeavoured to keep constantly in view the 
substantial and permanent interest of the concern. 

(Signed) Charles Lawrence, 

Chairman. 

MEMORANDUM explanatory of the General Balance Sheet. 

Capital Account. 

The Treasurer ZX as follows : 
To total Amount of Calls and Loans .... 

Less by Amount paid back the Exchequer Loan Commissioners - 



£. 
1,024,375 
5,800 













Add Premium on Exchequer Bills, &c. 
Amonnt of sundry Travelling relinquished 
Amount of over Payments on account of Calls 



j^l,667 10 8 

60 7 3 

282 10 



1,018,575 



Carried forward 



2,011 5 11 
1,020,586 5 1 1 



Capital 
Account. 
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Working 



Account. 



Broaght forward 
The TreMorer C 
B>' Araoont expended io ComplelioD of the Ways and Worki 



Aoooant of Fonds remainiog on Capital Accoant 
Namely, Arrears of Calls 
In the Bank 



£29,453 18 7 
6,078 3 10 



Annual or Working Account. 

The Treasorer J> as follows : 

To Pro6t on Six Months ending 81st December 1831 

To Balance remaining abo?e the Amoant of the Second Dividend 

To Amoant not yet paid of Second Dividend 



Add Amoant in hand on Capital Account, as above 



Provided for thus : 

In Bank 

In Treasurer's Hand 



- £51,130 14 3 
85 6 



Less Balance D^ of Ledger Accounts : 

viz. Debits - £16,378 5 

CrediU - 14,020 6 8 



51,216 1 



2,248 18 4 



1,020,586 5 11 

092,054 3 6 

28,532 2 5 

28,532 2 5 



40,783 3 7 

441 4 3 

1,664 11 



42,888 18 10 
6,078 3 10 

£48,067 2 8 



48,967 2 8 
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ABSTRACT OF THE RETURNS. 

From the different Departments, of the total Namber of Agents, Clerks, Overlookers, and 
Workmen receiving Salaries or Day Wages in the Service of the Company, for the Week 

ending 16th March 1832. 



Carrying Disbursement. 

Manchester End, p** Mr. Green 
Do. - Mr. Dixon 

Liverpool End, p*^ Mr. Comber 
Do. - Mr. Allcard 

Stationary Engine Disbursement. 
Liverpool End, p*^ Mr. Allcard 

Coach Disbursement. 

Manchester End, p*^ Mr. Dixon 
Do. - Mr. Green 

Newton Bridge, p' Mr. Dunn 
Liverpool End, p** Mr. Ellvirood - 
Do. - Mr. Williams - 
Do. - Mr. Allcard 

Maintenance of Way. 

Liverpool End, p' Mr. Allcard 
Manchester End, p*^ Mr. Dixon 

Locomotive Power. 

Liverpool End, p*" Mr. Allcard 
Manchester End, p'^ Mr. Dixon 

Waggon Disbursement. 

Liverpool End, p' Mr. Allcard 
Manchester End, p' Mr. Dixon 

Coal Disbursement. 
Liverpool End, p' Mr. A Heard 

Engineering Department. 

Manchester End, p' Mr. Dixon 
Liverpool End, p*^ Mr. Allcard 

Do. - Mr. Stephenson 

Police Establishment. 

Liverpool End, p' Capt. Brooke - 
General OflSce Establishment 



No. of 

Agents, 

Clerks, and 

OyerlookciB. 



22 



14 



1 
2 
8 
1 



4 
4 



2 
1 



1 
1 
1 



6 
6 



73 



No. of 

Eojrine Mcd, 

Guards, 



&c. 



120 
6 

70 
12 



11 



4 
14 

2 

2 

21 

20 



83 

74 



78 
65 



11 
8 



48 
1 

648 



Salaries and 
Wages, per Week. 



£. s. d. 

151 6 7 

5 10 8 



01 19 10 
9 13 8 



4 18 
24 5 7 



6 8 I 

30 7 7 
25 13 11 



Total 
per Week. 



Total. 



£. 9. d. 



156 17 3 



101 13 6 



29. 8 7 
2 16 



62 4 7 



87 5 
70 4 2 



106 10 9 
70 13 8 



12 8 
3 12 6 



7 13 10 
5 15 5 
9 12 4 



£. 8, d. 



258 10 9 
12 4 6 



94 4 2 



157 4 7 



177 4 5 



16 1 8 



3 15 6 



23 1 7 



54 1 
25 7 8 

821 15 5 



Salaries for 

Agents, 

Clerks, 

Overlookers, 

and 
Workmen. 
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Ex. Me. HARDMAN EARLE, 

Merchant of Liverpool for the last Twenty Years. 

Director L. and M. I have been a Director of the Liverpool and Manchester Railway for 

Dealers in Cotton the last three years. The Dealers and Consumers of Cotton are in the 

' habit of coming to Lancaster to make their Purchases ; they went to 
Fares by Coach. Liverpool before the Railway was made generally once a week. The Fare 
Time occupied by yf^^ \Qg^ and \s. for the Coachman. It was possible for a man rising at 

four in the morning to go and return in the same day, but he could not get 

home until half-past nine or ten o'clock at night. ^There is a large 

Steatland Estate. Mansion in the neighbourhood of Liverpool, called Steatland, within 500 

or 600 paces of the Railway ; it belongs to my mother ; (the House and 
Effect of the Rail- Grounds cost £12,000.) they have not experienced any inconvenience 
sidmg near!^"* ^' arising from the Railway, or through the people infesting the grounds to 

look at the Trains. It is an object of interest to persons residing near, as 
they can hear the Carriages arrive, although there is no smoke. My 
mother petitioned against the Bill, and I appeared as evidence, but my 
Collateral Travelg. opinion is entirely changed from what I have seen. Collateral Travel- 
ling has increased in consequence of the Railway. Passengers come from 

Southgate from the North to Liverpool to go to Manchester. 

Carriages conveyed Gentlemen's Carriages are taken by the Railway on a Truck. 1 have 

bv Railwav. */ w ^^ 

Time of Transit, passed from end to end of the Railway in the space of One Hour and Ten 

or Twelve Minutes. As an instance of a Railway improving Land I 

Chat Moss. may mention Chat Moss, where the Value of the Land was increased. 

The other day they were taking manure from Manchester to Chat Moss, 
they were however unable to get people to it ; but where there is any 

Railways increase thing like a Station it is much improved in value. We see advertisements 

tjB^^aiue o e recommending a site on account of the Liverpool and Manchester Railway 

passing near to or through it. 1 am not aware of any instance in which 

Land has been depreciated by the Railway, or of people quitting their 
houses in consequence of it. I should be glad to purchase land near the 

Manure carried by Railway for building. ^There have been a few instances of Manure 

^*^' being carried by the Railway. 1 consider the London and Birmingham 

Railway will be of public utility. 
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Ex. Mr. JOSEPH PEASE, of Darlington. 

I am a Director of the Stockton and Darlington Railway, which has De8n.of the Stock- 
beep in operation the last seven years; having been formed in 1822, Only ^^^ arimgton. 
a single line was originally intended, but a double line was laid down ; it Made principallj 
was constructed principally for Coals ; there is no Canal passing parallel ^^^ ^*^*^' 
to it. I am likewise a considerable owner of Canal property. (Carts 
and waggons with narrow wheels are injurious to a road.) A con- 
siderable portion of the traffic is carried on by Horses ; most of the 
Passenger Carriages are conveyed by them, as there are not a suffi- Passenger's Tnm 

cient number of Locomotives. ^The greatest Height of Embank- ^^'^^^ ^y ^^"®*- 

ment is 62 feet. ^We paid great Sums to Landowners for Gravel, E^ankment 

Timber and Stone, taken out of their Estates, for making Bricks and a Advantage of Rail- 
variety of other purposes. 1 am not aware of any Landowner of the ^ay^o^and Prop. 

present day who considers his Land injured by the Passage of the Railway 

through it. As regards the Turnpike Roads, I consider all of them Turnpike Roads 

in a much better state of Repair, and the Funds much better, than they R^^f^y. ^ 
were prior to. the construction of the Railway, owing to the diminution of 
that kind of traffic which injures them. I was acting Commissioner of 
a Trust in which there was a Road from Stockton to Barnard Castle ; 
there were two roads running nearly parallel with the Railway, and another 
intersected them. The Trustees petitioned against the measure, on the 
ground that the Money lent on Mortgage would be hazarded by making 

the Railway, but their fears were not realized.^ — •. ^We are assessed on Heavy Parochial 

the amount of our nett Income for Parochial and other Rates : more than r^^^^ ^^ ^* 

Half the Rates of some Parishes are borne by the Company.-^ —We 

had one Complaint as to Injury done to Game, but we remedied it. We Complaints against 
have also had Complaints made of Coals having been pilfered along the ^ ^^^' 
Line. - I have a small Estate which is intersected by the Railway, and 
I have been benefited by it in respect to Drainage ; (I observe that where Farms increased in 
there are Cuttings, Landowners make use of them as Drains). I let that J^ ^^ *« ^- 
Farm subject to its being given up when the Railway was made, and 1 
have since received one-fifth additions^ Rent, In reference to Farms, 

(not to small Parcels of Land) I do not know of any instance of the Rent 

being reduced in consequence of the Railway passing through them.-— 

The Company never objected to pay 50 per cent, more for the Land, in 

consideration of the increased Value ari3ing from the Rwlway, ^ — ^The 

F 
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The Railway occu- Land occupied by the Railway^ taken at a guess, is near 300 or 400 Acres. 

Actcs, ^^ ^ ^^ ^^' know of any instance in which more Allowance was made 

Allow, to Tenants, to the Tenants than the value of a way going Crop. Before the 

No. of Ptesengera, Railway was established there was but one public Conveyance, three times 
Coaches, and Fare. ^ week, in which there was from three to five Passengers. Three 
the llSway?'^ ^ Carriages traverse the Railway daily, conveying an average of 80 to 100 

Passengers, and the traffic of late has very much increased. The Outside 
12 MU^*lon^ " Fares, according to the old charges, for the 12 Miles from Stockton 
and to Darlington, was 3^. ; it is now I^., and in the ratio Is. Qd. and 4^. Qd. 

42withtheBranch8 Inside. The Railway with its Branches is 42 Miles long. 



Ex. Mr. THOMAS LEE, 

Architect and Surveyor, of Chitty Mill, near Manchester. 

I superintend the Estates of several Gentleman in that neighbourhood. 
Instances of Pro- I am aware of Property being improved in an agricultural point of 

V^edi by^Uie ^1 view, in conscquence of the Liverpool and Manchester Railway passing 
and M. RaUway. through it ; it is the case with the Estates of Mr. Tafford and Colonel Lee ; 
Farmers are like- their Land has been let at higher Rents in consequence of it ; the Farmei:s 
wise benefited by It, j^^^^^ likewise been benefited by it. I took about three acres myself for 

building purposes at double the original rent, which made it 50^. per acre. 

Farmers send their Farmers send their Produce to Liverpool and Manchester; Milk 

ftodu^y Railwy. gQgg regularly, and I think they have got an advance of one farthing per 

Market Gardens, ^^^^t upon it. Some part of the Land has been taken by Market 

Gardeners.— ——Previous to the Railway being made Colonel Lee's Coal 
was sent from Newton to Liverpool by Canal ; he had a Railway about 
Prices by Canal three-quarters of a mile long to it ; and could get it taken from his Colliery 
^^^ ^^^^ ^ for about 8*. per Ton (I pay 6*. for Timber, we used to pay 8*. Ad.). 
Fresh Coal Fields There have been more Coal Fields opened in consequence of the Railway, 
opened through it. and considerable quantities have been taken both ways, which has 
Improves, made by decreased the price of same. On the same Cxentleman*s Property a 

the RaUway. ^^^ large Hotel has been built in consequence of the Railway ; he could 

Poor Rates paid have sold it for £16,000. ^The Poor Rates at Newton amount to Qd. 

ly the Railway at j^ ^^ pound, producing £95., and the Railway pays £20. 7s. out of every 
Consequent adyan- ^^^^f ^^ which there are eight in the year. I therefore conceive that the 
tagestoLandowner. Railway will produce great Advantages to the Land Proprietors. 
Chat Moss. There wair no communication formerly with such parts of Chat Moss which 
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are now improving ; (on which there were some very excellent Crops of 

Wheat last year ;) but a great part of it was capable of Cultivation before 

the Railway was made,- The principal Improvement arises from the Advantages of the 

Railway giving Frontage with a facility for building, and the Merchants of f^^l ^J^^ 

Liverpool build Villas, where they can get good land, to which they 

can retire in three-quarters of an hour, and have the benefit of the air. 

Manufactories are likewise being built : I have built one Foundry myself, 

and another is in operation. 



Ex. Mr. JOHN HART, 

Coach Proprietor of Birmingham for the last Seventeen Years. 

Fourteen Coaches and two Mails leave Birmingham daily, and the Numberof Coaches 
same number leave London for Birmingham. The average number of ^^ ^*^^*- 
Passengers by Coach is Three Inside, and Six Out, and by the Mails gJn^wme^^^' 
Three Inside, and Two Out. They perform the Journey from 11 3- Hours jy^^^^ Yme of 
to 13. The average Fare is £2. 6*. Inside^ and £1. 6^. Outside, including Journey. 
Coach and Guardmen, and the Parcels average £2. per Day each Coach. l>itto Fares. 



Ex. Mr. FRED. CLEMENTS, Surveyor, of Bamet. 

Forty-nine Coaches pass through Barnet up and down daily ; 13 of stat. of Coaches 
them rest one day in the week, two on Monday, the rest on Sunday; 39 o^t^eBirm. Road, 
of these are four-horse Coaches. 17 turn off the road at Bamet, three 
stop at Bamet, one stops at Daventry, 16 turn off at Hockliffe, two stop at 
St. Alban's, and the remaining 10 go to Birmingham. On an average, 
20 to 25 Pair of posting Horses leave Barnet daily, 150 to 170 Pair in the 
busy time, and 10 in the slack, it sometimes amounts to but three or four. Ditto Posting. 



Ex. MATTHEW HOLMAN, Ostler at the White Horse HockUffe. 

Seven Vans pass down and eight up between London and Birmingham ; Traffic of the Line. 
they go on ta Manchester. A Van weighs 3^ Tons. The Posting at ^•p? "An^^ 

¥1 1 i- ^ ^^ _, . ^ ^ , ^ , weighs 3* Tons. 

UocKiitie averages 20 Pair a Day ; of course they come from and go to pog^mr. 
various quarters* 34 Waggons pass in the course of the Week up and down. Waggons. 
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Er. Mr. JOHN NORTON, of Baintry. 

I was employed upon the Grand Junction Canal at Brunston for 

14 Days, from six in the morning until six at night; the Number of Fly 

B^en'*of?"Fly ®°*** ^^^^ passed during that time was 209, (the average Weight of a Fly 

Boat lOor II Tons. Boat is 10 or 11 Tons) and 80 Slow Boats, (some are of 28 and some 

Slow Boat's 28 or 30 Tons Burden) also 138 Coal Boats. The Branston Pound is a part of 

30 Tons. , * 

the Grand Junction Canal where several other Canals meet, viz. the 
Oxford, the Warwick and Knapton, the Warwick and Birmingham, and 
the Paisley and Coventry. I merely took those that came from Oxford, and 
entered the Junction right up the Line from Coventry, Wolverhampton, 
and so on ; I took all those that went towards London, whether they came 

from Coventry, the Oxford, or elsewhere. 1 was also stationed at 

Daintry in July last for 12 Days, from six o'clock in the morning until six 
Traffic on the Rd. at night. 12 Carriages and Postchaises passed during that time with four 
Cattle, &c. Horses, and 141 ditto with two Horses, 84 Gigs, 112 Drove of Cattle, 

247 Drove of Sheep, 72 Drove of Pigs, all of which were going to London. 



Ex. Mr. THOMAS NORTON. 

I was stationed at Daintry last July 14 Nights, to observe the Vehicles 
Traffic on the Road that passed, from six at night until six the next morning. Six Gentle- 
during the Night. ^^^.^ Carriages and Postchaises with four Horses, 61 ditto with two 

Horses, nine Gigs, 17 Stage Waggons with five or six Horses each, and 
under 187 Head of Sheep passed during that time. 



BHB 



Ex. Mr. JOHN SHACKELL, Carrier, of Birmingham. 

8 Waggons be- Eight Waggons leave Birmingham for London and return every Week, 

tween B. and L. occupying 60 or 60 Hours for the Journey ; and carry on an average 3 

Weight of Loads, j^^g ^p ^^^ 2| Tons down, the Charge is 3*. per Cwt. down and 6^. 

Time ocwipie ^^ g^ ^^ ^^ ^^^ j. , j. ^^^ valuable articles. The average Quantity 

Charges by same* ^ ^ ■ ^ 

edia ^®°' P^'' ^^^^ amounts to 2288 Tons, the Charge for which is £ 936. The 

Traffic very great, intermediate Traffic carried on by these Waggons is very considerable, 
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amounting to two-thirds the Traffic of the Road, and Goods taken from these 
intermediate places pay considerably more ; 1 calculate them at £ 6240., 

which makes a Total of £ 9360. There are three Waggons from Total Amount and 

Northampton to Birmingham; they carry 30 Cwt. up, and 10 Cwt. down, gent^ Waggons. 
or about 3012 Tons annually; the aggregate Charge is 2s. per Cwt., which Traffic between 
gives £624. Besides the Goods mentioned considerable Quantity of Grain ^o^l^*™?- ^ ^^'• 
is sent from Northampton to Birmingham annually by Land Carriage. 

: — ^There are two Waggons from Rugby to Daintry, which go eight Amount of inter- 

times a Week. There are two Waggons from Towcester to London, 

and they go twice a Week. — ^There are two Waggons up and down 

from Northampton to London direct.— ——The Waggons from London to 

Daintry carry about 5000 up at 3^., and 3000 down at 2^., which amounts 

to £1092., and the London and Northampton Waggons carry the same. 

The reason of the Difference in the Charges between carrying Goods up Reason of Carr. up 

and bringing Goods down is this : Goods brought from London, being ^^ down!^ * ^ 

principally raw Materials, will not bear so great a Price as manufactured 

Goods. There are three Waggons or Carts from Coventry to Bir- Traffic between Co- 

mingham weekly, and the Goods conveyed by them amounts to £370. 10*. ^^°^^ ^^ ^^™- 

The Total conveyed by all the Waggons, exclusive of Road Goods, Total of Goods 
amounts to 4060 Tons, the Charge for which is £19,870. 10^.; (this TOnr£i9,870. i^" 
amount does not include the Conveyance of Goods by Waggon when the 
Canal is interrupted). There has been rather a decrease lately, owing to 
the badness of trade ; in 1825 or 1826 there was an increase. 



Ex. Mr. WILLIAM PARTRIDGE, 

Canal Carrier of Thirty-four Years Experience. 

I have been engaged 20 years in trading between Birmingham and 
London, (and from Birmingham, Worcester, Shrewsbury, and Bristol). 
There are three Routes by Canal to London^ one by Worcester and Bir- s Routes by Canal. 
mingham^ one by Stratford and Worcester, and another round by Coventry. 
The Fly Boats go the shortest route, and are three days and nights on the Fly Boats d Days 
journey ; the Slow Boats are six or seven days, and they seldom travel at ^ ^^ g d 

night. ^The shortest route to London is taking the whole line of the shortest Route by 

Worcester and Birmingham Canal, which goes into the Warwick and Knap- Canal. 
ton, and only seven miles on the Oxford ; the Heavy Boats generally go by The longest. 
the Fazeley, which is the longest route, as the Birmingham Canal Company 
allow them to pass on to Fazeley, to a certain place where the Oxford 
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Number of Fly Canal charges the same for going 40 miles as the others do for going seven. 
Boats, & Tonnage, ^p^hich makes it cheap. T he number of Fly Boats which start from 

Do. of Slow Boats. BinpQi,j|gj|g^ni every week is 26, and the average tonnage of each boat is about 

Boat Oirgoes i^ 16 tons up and 8 tons down; they sometimes carry from 18 to 19 tons. 

Freight on heavy The number of Slow Boats that start from Birmingham weekly is about 30, 

Tonf* ^^' ^^ ^^d the average number of tons conveyed by them is 23 up and 6 down. 

The Cargoes conveyed to London, consist of all the Manufieu^tured Goods of the 
neighbourhood, as Nails, Vices, Anvils, Chains, Agricultural Implements. 
These are charged 40^. a Ton, which is a lower Rate of Tonnage and 
Freight than the other part of the Cargo, which consists of Locks, Coach 
kckc. Pins, Screws, Sadlery, Ironmonger's and Drysaltery Goods, Copper 

Furniture and Nails, Wire, and Wire manufactured Goods, Iron and Paper 
Trays, Fenders, Fire Irons, Guns, Swords, and Army Stores, Glass Lamps, 
Bronze Goods, Steel and other Ornaments, Ivory and Bone Toys, Plated 
Ditto light Goods Goods, Carpets, &c. The Freight of these light Goods is 55^. The 
65#. per Ton. heavy goods are put at the bottom of the Boat, and the light goods on the 
Descriptionr of top. The Cargoes from London to Birmingham consist principally of 
Cargoes down. Wines and Spirits, Grocery, Saltpetre, Tallow, and Mercery Goods, and 
Freight 40^. per ^® principal portion of it is Colonial Produce. The average price of the 
'^^T^ above is 40^. per Ton (the steerage is generally calculated on the back 

Slow Boat Car- carriage). The Slow Boats convey from Birmingham to London Iron 
1^' Srf^doTO ''^' Work, Water and Gas Pipes, Grain, at an average Rate of 22s. &/. per 

Ton. The Cargoes brought from London to Birmingham consist of 

Timber, Grain, and Foreign Iron for the manufacture of Steel ; the average 

Intermediate Freight of which is 26^. 6^. 'Goods are likewise conveyed by Canal 

Traffic by Canal, from the intermediate places, and large supplies of Coals are thrown on the 

Canal, some at Warwick and Fazeley, on the different routes, and some at 

Branston. By these routes there is an immense quantity of Hardware Goods, 

Earthenware, and Pottery Goods conveyed ; also. Salt from the Cheshire 

Salt Works, Cheese out of Cheshire and Derbyshire ; also, Manchester 

and Yorkshire Goods. A Fly Boat occupies about three minutes 

Locks. in passing a Lock; there are many Locks on this line of Canal. The 

Canal Stoppages. Canals are generally stopped about 14 Days in the Winter, and about a 

Amount of Goods Week or 10 Days for Repairs at Whitsuntide.— —-Taking the average of 

&So-^^ light Goods only by Fly Boats, I make it amount to £68,260. up, and to 

29,121 down £29,121. dowu, making altogether £97,370. ^I think that the whole 

£g7 37Q of the Goods that go by Fly Boats will go by the Railway, and the heavy 

Which would he Goods, such as Pig and Bar Iron, Timber, &c. will go by the Canal as 
^Zf. ^^ ^"^ t^ey do now ; so that the Canal would lose £97,000. entirely. 
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Ex. Mr- WILLIAM SHORE, of Birmingham. 

There are three Lines of Canal between London and Birmingham, viz. ^ ^^^ig ^^ 3^^. 
the Coventry Canal, by the way of Fazeley, which is 177 miles long ; the mingham. 
Oxford Canal, by Warwick and Knapton, which is 152 miles long, and the 5JeSfoS7' 
Grand Junction Canal, by the Worcester and Stratford Canal, which is about The Grand Junctn. 

165 miles long. ^The number of Locks on the Fazeley Line are 150, on Description of same 

the Warwick 173, and on the Stratford 16U A Fly Boat occupies four ^^^^ ""^ 
minutes in passing the Boat Locks, and five minutes the Barge Locks, and 4 or 5 min. occ. 
Slow Boats pass in five minutes ; so that 11^ hours are occupied by the ^* 
Fly Boats, and 14 hours by the Slow Boats, in passing all the Locks on 
the Fazeley Line. There are six Tunnels on the Fazeley Line, occupying ^o. of Tunnels. 
a distance of four miles ; on the Worcester there are six, making about Description of same 
4^ miles ; on the Stratford there are six, making 4^ miles. The Fly Boats 
are occasionally delayed in passing the Tunnels, owing to the heavy Boats 

getting in before them. Canals are generally stopped 14 Days upon stoppages- 

an average during the Winter ; (persons who trafie ih heavy articles, such 

as Coals and Iron, are obliged to provide against the same by laying in a 

large stock) they are also frequently stopped during the Summer Months, 

from Saturday Night until Monday Morning or Night. Fly Boats com- Time of a Journey. 

plete the Journey in about three Days and three Nights, and Slow Boats 

in about six or seven Days. The Tonnage on heavy Goods, Coals and Tonnage, 

Iron, is Id. per Ton, and on general Goods \\d. per Ton per Mile ; in 

addition to which they charge 8^. per Ton for passing the Blisworth 

Cutting, also Ad. for going over the Grass Road Valley, and 10*. for F^es charged. 

Permission to pass a Pair of Boats at Night, and 10*. is charged for the 

same upon the Grand Junction at Branston, where they also charge 1 s. 6d. 

for dragging the Boats through the Tunnel, which is done by two people, 

and 2*. is charged for the same at Blisworth. On the Warwick and 

Knapton Canal there is 17^ Miles of the Junction to Oxford, for which 

they pay extra; the Grand Junction charge 18*. for passing a single Boat 

from Brunston to Paddington, and 21^. to the Thames at Brentford. I can 

judge from the draught of water what weight a Boat carries. 



{ 



Rates 
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Rates op Frright to London. 

Hardwares generally^ in Casks or Cases . . 3 perCwt. 

Anvils -- .39.. 

Vices ---•••••29 — 

Chains ---••-..29 

Frying^ Pans --^..•.29— • 

Iron Hollow Wares ---•-•29 

Smith's Bellows •-•••.29 — 

Maskets, in Cases -•'•^••29 — 
Swords, in Ditto ------29 — 

Matchets, in Ditto 29 

Nails* in Casks or Bags ---».26 

Heavy manofactared Uoods, generally 2 6 to 2 9 

Ale, per Barrel of Thirty^six Gallons 2 3 to 2 6 — - 

N.B. Goods may be reckoned generally Ss. per Cent cheaper from thence 
to London. 

Rates op Freight prom London. 

Wines, in Cases or Hampers --•-29 per Cwt 
Spirits, in Ditto ......29 — 

_ Tea 2 9 — 

^ Coffee and Grocery, generally .... 2 6 — 

Sagar ...23 — 

Freight. Soap 23 — 

Drags, generally 23 to 26 — 

Oils, Resin, &c. &c. •--•.23-* 

Dry Saltery, generally • .- - -20to23 — 

Porter 23 — 

Hops -•••-••. 26 — 

Seeds 26 — 

Candles^ in Cases •••«--26-» 
Perfumery --•-•--26 — 

Nots, Oranges, &c. •••-•26-— 

Tobacco and Snaff --••--26—* 
Orapery, generally ------26 — 

UaU 26.. 

Wool 29 — 

Pearl Shell, in Casks, &c. - - 20to23 — 

Barilla 20 — 

13rain from Brentford, for Boat Loads . - 1 to 1 8 -^ 



Ex. Me. JOHN SWAINSON, 

Clerk in the Stamp Office^ in the Stage Coach Department. 

17 four-horse According to the Returns furnished by the Stamp OflSce, there are 

l!^ m. ^^17 four-horse Coaches on the Road between London and Birmingham. 
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Ex. Captain RICHARD MOORSOM, R.N. 

I am Secretary of the proposed Railway, and hold 20 Shares in it. I 
have made a Calculation of the probable Amount of Passengers, as follows : 

Caloulation ov Passengers on the London and Birmingham Railway. 



1. 



2. 



3. 



4. 



5. 



6. 



7. 



8. 



PLACES. 



Weekly 
Joonict. 



London and Birmingham 

— Chester M. 

— Dudley 

— Holyhead M. 
-» Kidderminster 
*— Liverpool 

— Mancnester 
• — Shrewsbury 

— Worcester 

— Aylesbury 
— • Ampthill 
-— Banbury 

— Bedford 

— Chesham 

— Derby 
<— Glasgow M. 

— Halifax 
.— Hemel Hempstead 

-^ Kettering 

— Leighton Buiiard 
-— Leicester 

— Leeds 
— - Leamington 

— Northampton 

. — Pinner 

— Rickmansworth 

— Tring 

— Two Waters 

^ Wellingboro* 

-^ WendoTcr 



124 

14 

14 

14 
6 

54 
108 

42 

64 

14 

12 

12 

12 

12 

12 

14 

14 
8 

12 

12 

14 

Half 35 

12 

14 

14 
14 

6 
12 

4 

12 
12 



Arengt 

Namber 

of 
Peraons 
in each 
Coach. 



9 

5 
9 
5 
9 



5 
9 



Weekly 



fen. 



Namber 

of Miles 

DOW tniTelled, 

not extending 

bcraMi 
BlnnuagbMB. 



1,116 

70 

126 

70 

54 

486 

972 

378 

576 

126 

108 

108 

108 

108 

108 

70 

126 

252 

108 

108 
126 
315 
108 

126 

126 
126 

54 
108 

36 

108 
108 






112 

112 

112 

108 

112 

108 

108 

108 

108 

40 

45 

76 

52 

29 

108 

108 

108 

25 

76 

40 

98 

108 

91 

66 

15 
20 
82 
33 
24 

68 
37 



Placet 
at which PasMogcn 

areaaeomed 

to Join or leave the 

Railway. 



! 



! 



! 



Birmingham 



Near Tring 
Leighton Buzzard 
Wolverton 

Berkhempstead 
Rugby 



Hemel Hempstead 
Blisworth, near 
Northampton - 
Leighton Buzzard 
Rugby 

• • s 

Coventry 
Blisworth, near 

Northampton • 
Pinner 
Watford 
Rugby 

Near Tring - 
Near Two Waters 
Blisworth, near 

Northampton - 
I Near Tring 



Number 

of 

MUea 

by 
Railway. 



I 



112 



i 



I 



i 



32 
40 
50 

26 

82 
82 
82 
22 

60 

40 
82 

92 

60 

12 
15 
82 
32 
20 

60 

32 



Total of Miles 



Number of Milee 

aasomed 

to be travelled 

weekly 

on Railway. 



124,992 

7.840 

14,112 

7,840 

"6,048 

54,432 

108,864 

42,336 

64,512 

4,032 

4,320 

5,400 

5,400 

2,808 

8,856 

5.740 

10.332 

5,544 

6,480 

4,320 
10,332 
25.830 

9,936 

7,560 

1,512 
1,890 
4,428 
3,456 
720 

6,480 

3,456 



569,808 



569,808 Miles ptr Week will be 29,630,016 Miles per Annum, which, at the Railway average Charge 

of 2d. per Head per Mile, will givt j^246,916. 16#. per Annum. 



Calculation 

of 
Passengers. 
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Notes 

explaxutory 

of 

Table. 



NOTES explaoatory of the preceding Table. 

1. That Coaches now run between London and the Places specified in the First 
Column.— Stamp Office Returns. 

2. That they make the Number of Joarnies per Week mentioned in the Second 
Column. — Stamp Office Returns. 

3. That the averag^e Number of ' Passengers in each Joarney is Nine for the Coaches 
and Five for the Mails, being the Numbers mentioned in the Third Column. 

4. That consequently the Number of Passengers per Week between London and the 
Places mentioned in the First Column is the Number stated in the Fourth Column. 

5. That the Number of Miles now travelled by each Coach each Journey (not 
including any Distance beyond Birmingham) is that which is stated in the Fifth 
Column. 

6. That Reason, and the Experience of the Liverpool and Manchester Railway, show 
that all Passengers will travel the Whole or a Part of their Journey on the Railway, 
whenever they can save Time and Expense by doing so. 

7. That in all the Jonmies mentioned in the First Column, Time and Expense will 
be saved to Passengers by their joining the Railway at some Part of its Course, instead 
of proceeding by the present Roads now in use. 

8. That the Places at which it will be most convenient for Passengers performing the 
Jonmies mentioned in the First Column, to join or leave the Railway by existing Roads, 
will be the Places mentioned in the Sixth Column. 

0. That upon this principle, the Number of Miles on the Railway that will be 
travelled by each Passenger in each of the Journies mentioned in the First Column, 
will be the Nnmber mentioned in the Seventh Column. 

10. That the aggregate Number of Miles on the Railway which will be travelled by 
the Passengers in each of the Journies mentioned in the First Column, will amount per 
Week (by multiplying the Number in the Fourth Column by the Number in the Seventh 
Column) to the Number mentioned in the Eighth Column. 

11. That, consequently the aggregate Number of Miles on the Railway travelled by 
the Passengers in all the Journies mentioned in the First Column will amount per Week 
to 569,808 Miles, and for the whole Year to 20,630,016 Miles. 

12. That if the Charge for travelling on the Railway be 2d. per Head per Mile, the 
gross annual Income of the Railway from Passengers only, who now go by public 
Conveyances, will be £246,016, Ids. 



£246,916. 16^. 

A Duty similar to 
Coaches would 
make £31,000. 
extra or 2s, 6d. 
or 3*. per Pas- 
senger. 



The result of the Calculation in money is £246,916. 16^. A Duty 
on Railways, corresponding to the Duty paid on Coaches, would amount 
to one-farthing per head a mile, which would give a Gross Sum of £31,000. 
to be added to the above amount. In the event of the above taking place, 
I apprehend an additional Charge would be made to the Public ; the 
Difference would be 2^. 6d. or 3^. each Passenger going to Birmingham. 
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Ex. Mr. peter LECOUNT, Naval Officer. 

There were 32 Persons employed on the Road to ascertain the Traffic, 
and their Returns were put into my hands.. I have likewise ascertained 
personally the Number of Carriages that passed at the following places : 
Edgeware, Barnet, St. Alban's, Hockliffe, Daintry, Coventry, and two 
places at Birmingham, which exceeded the numbers stated in the Returns 

furnished me. 1 consider the present Profit of the Grand Junction 

Canal is much more than we have stated.^ 1 liave made a Calculation 

of the TraflSc, &c., as follows : 

General Results of the Traffic on the Line between London and Birmingham 
for One Year, and the Expences by the present Means and by thjd Railway. 



Means of Trmosit. 


Number of 
Jonmies 

of 
110 Miles. 


No. in 
each. 


Total 
Carried. 


VvnAt 


t%f»m 


Bxpence 

by the 

Railway, 

\%k MUes. 


Time. 


b7 
the present Means. 


At 
present. 


BTthe 
RaUway. 


Fonr-horse Coaches, conn- ) 
ted on the Road . S 
Two-horse do. do. do. . 
Pairs of Post Horses do. • 
Commercial Gigs do. - 

Contingent Coaches, from } 
Stamp Office Returns - S 

Proportionate Number of ) 
Pairs of Post Horses - $ 

Ditto of Commercial Oigs 

Private and Sta^e Vans, I 
counted on the Road - S 
Stage Waggons do. do. - 
Errand Carts do. do. - 

Boats, counted on the Canals 


21,641 

4,221 
7,622 
5,569 

23,745 

6,99S 
5,113 

1,600 

3,665 
11,543 

11,131/^ 
149 Miles. 


9 

6 
3 
1 

9 

3 
1 

Cwt. 

70 
10 

Tons. 
11 


Paaaengera. 

194,769 

25.326 

22,866 

5,569 

213,705 

20,99 i 
5,113 

Tons. 

12,8274 
5.771i 

122,428 


316499,6 

44003,9 
83842,0 
11138,0 

347270,6 

76978,0 
10226,0 

18522 

76965 
34629 

£ 


455,483 

434,474 

130,116 
306,070 


Passeofen 

at 2d. 

per Mile each. 

£, 
227,819 

219,827 

58,821 
286,940 


Hours. 

12i 

30 

60 
40 

72 


Hoars. 

8i 


1^6,143 


793,407 



Method of 

calculating 

the 

Returns. 



Calculation 



of 



Traffic. 



(Signed) PETER LECOUNT. 



I was employed about 20 hours each day. Regarding the Gigs, I 
took those of Commercial Travellers only. I did not enquire whether 
they were going all the way to Birmingham ; but when at Edgeware I 
calculated them as coming from London to Edgeware ; when at Barnet, 
I calculated the number of miles between Barnet and St. Alban s, and so 



Explanation 

of 

Table. 
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on, and the Canals were calculated upon the same principle; the Distance 

was taken for the separate thing, and reduced afterwards to one large sum ; 

but I consider the question is one altogether relating to time, (it may not 

Traffic by Caiul jje necessary that the Cheese and Salt Butter should travel at the rate of 

ExpenoeofBamebT ^^ ^nil^s an hour) and not to money, the price of each being nearly the 

Railway £286,940. game. By Canal it is £306,070., and by the Railroad £286,940. 



Er. Mr. W. MEADE WARNER. 

Farmer of Thornly Hall, Oxfordshire. 

I occupy about 200 acres of land near Leighton Buzzard, and about 
400 in Oxfordshire, it is situated about one furlong from the proposed 
Advantages of Pro- Line. I consider it will be an essential service to myself and the other 
f^e ^^^*^ ^ farmers on the Line; had it passed 10 or 15 years ago it would have been a 
& Panic. 80 in Re- benefit to me of not less than £50. per annum. The farming of Grass 
ference to Grass I^nd in particular would be considerably improved ; we should be able to 
Present €onvey. *®°^ *^ London much better kind of produce. Lambs are sent to London 
ance of Lambs, from our neighbourhood by Waggons, which occupies a space of 24 hours ; 

but they are usually sent on the road, which prevents us sending many, as 

they have not strength to bear the fatigue of the journey ; if a Railroad was 

established no doubt the farmers would send more ; it is important to 

send them early in the season, as they would feed off sooner. At Hemel 

Ditto of Calves. Hempstead, and down in Buckinghamshire, below us, they send calves, to 

Impor. Railway to which the same observations will apply. 1 have been a Dairyman 20 years 

ajry armers. ^^^ \x^^^ 40 or 60 COWS, and I consider that a Railway would be still more 

important to the Dairy Farmers, as they would be able to send milk and 

butter to the London Market. I had offers made to me to supply a part of 

London with milk, but I could not undertake it for want of a conveyance ; 

RaQway would in- if we could get a Railroad we should increase the profits 400 or 500 per 

crease Profits of ^^^^^ q^ milk and butter, and I think we should be able to force more milk 

Milk 400 or 500 .^ . , ^ , , . « t i /» .^ 

per cent. by artificial food, such as turnips, &c. 1 now get about 1 10. per annum 

Present Profit of a by a Cow, all casualty and loss being a drawback upon that amount ; if the 
A^ti •Dated£40° Railroad passes I expect to get upwards of £40. I have a Cow giving 
A Cow gives six ^1^0 than three gallons of milk at meals, which makes Ts. a week, and as 
Gallons of Milk they are selling milk in London at 1^. 4^. per gallon, six gallons a day or 
^' ^' 42 gallons a week, is something like 50^. instead of Is. ; we reckon that the 
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keep of a Cow in summer is at 4^.perweek» and they will eat two and a half 
hundred weight of hay per week in the winter; in the butter system the 
keep of a Cow must come within £ 10. per annum to leave any Profit ; in the 
previous case I calculate £ 30. clear Profit on every Cow, no doubt there 
would be a greater drawback in the expense of retailing milk, more com* 
pared with butter. In the heavy seasons 1,500 head of Cattle pass WOO Head of Cat- 

* y ' * tie pass through 

through Hockliffe to London weekly on the line of road parallel to the HockUffe weekly. 

proposed Railway. The Charge of the Road and Selling together is Charge for driving 

10*., we estimate the Road Expenses, which is 40 miles, at Is. ; they are *^^ "^^^^"^ ^^*- 

ccmsiderably injured by being driven up, it would be a great advantage 

to send them by a Railroad, even if it was dearer; sometimes the poor objections 

things are driven until their feet become sore, they are consequently sold 

on the road for what they will fetch, they are often driven until they have ^ 

not a foot to stand on ; if I paid double for transmitting my cattle I should Driyincr. 

be a very great gainer ; besides the cruelty and exposure, they are a very 

great nuisance on the public roads, to carriages, &c. There are not less 

than 10,000 head of Sheep pass weekly, they are driven 40 miles at about lo,ooo Sheep ditto. 

Is. a head. I should not imagine Sheep sent by the Railroad would be ^"^"^ !*• ^ead. 

liable to be heated or hurt by rubbing against each other. * — ^There is a p , 

considerable quantity of Poultry reared about us, much of it goes to 
Aylesbury. A rapid communication with the London Market would be 
an advantage to both the Suppliers and Consumers of Poultry. Our Land about Leigh- 
Lands are principally heavy, but potatoes might be grown and sent up, and ^^ ^"2™"^ he^yy, 

at other parts of the Line garden produce might be cultivated. ^The straw PUiit Manu- 

Manufacture of Staw Plait is carried on very largely in our neighbourhood ; ^^^^ *^ ^°' 
it is sent principally to Dunstable and the vicinity, some of it is manufac- 
tured into Hats and Bonnets at Liverpool, and some at Luton. I con- Anticipation that 
ceive a Railroad would be advantageous to the Buyers. 1 am a Pro- *^« Railway will 

• . 11 r\ ' ^ 1- • T 1 T 1 !• increase Value of 

prietor as well as an Occupier, my property lies m Land ; I believe my Land 30 per cent. 
estates along the Line would be increased in value 30 per cent. 
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Ex. Mr. CHARLES WHITWORTH, 

Farmer and Landowner^ Northampton. 

I have seen both Beasts and Pigs conveyed on a Railroad, which were 

landed as fresh as if they had come out of the field. A great quantity Beasts *^^P*g« 

*of Meat is sent from Northampton to London, although it occupies too advantageously. 
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Meat is sent from much time. I bave sent Meat from Northampton for which I have had no 
London. return, owing to its having become putrid, and consequently thrown away. 

Also Asparagus. There is a great quantity of Asparagus sent from Northampton; it 

generally goes by Coach, which is very expensive : the neighbourhood is 
Difficulty ^J^^^' particularly adapted for Garden Ground. We are almost precluded from 
to London. sending Lambs and Calves to the London Market, as we are obliged to 

be at the expense of sending the Ewes part of the way with them, unless 
they go by Canal, which injures them very much. They are put into the 
Boats on Saturday, sometimes they get to Market on Monday morning, 
sometimes they do not ; it would be a great advantage if we could send 
Effect of Frost our Lambs up in three hours. When the Canal has been frozen I bave 

n Canals ^^°* goods by Coach, which was six times the price of the latter. 1 

have known Coals 5^. per Cwt., which is five times the regular price, in 

^^ consequence of the Canal being frozen, and Grain has gone down 3^. 4^. 

Roads. ^^^ ^^* ^ Quarter. I remember a case, about three years back, in which 

we could not convey it either to Birmingham or Wolverhampton on the 

The Canal was a Market Day. The Canal proved a great benefit, and a Railroad would 

SSroad^would^ ^® ^ greater. There is a considerable Sale of Grain in Northampton, 

greater. Barley in particular ; it is sent in large quantities to Birmingham, at 

Considereble quan- ^ considerable expencc. ^The nearest point of Northampton to the 

to Birmingham. Railroad is about four Miles. I am an Owner of about 800 Acres of Land 

in Northamptonshire and Buckinghamshire ; the Railway will go across 

one mile of it, (about 300 acres in a ring fence, which it goes right across) 

Manner in which which I have no doubt will increase its Value, as it will give a Facility of 

the RaUway will Conveyance by which Produce may be exported from the Farm. We 

mcrease the Value j j j r 

of the Land. should also be able to get Manure from the London Market, which at the 

present time we cannot get within some miles. I do not hold any Shares 
in the undertaking. 



Ex. Mr. JOHN SHARP, Butcher^ in High Street, Maiylehone. 

Supply of Lamhs ^ ^^ ^^ t^® ^^^^^ ^^ buying Beasts at Smithfield weekly, which Market 

and Beasts for jg yery well supplied, 25,000, or 26,000 is the general supply of Lambs on a 
Bdl Effects of Monday, and 2,000 or 3,000 Beasts. If carefully drove, and the weather 
Driving Cattle. is good, they do not suffer much ; but if badly drove, which they always 

are more or less, from the negligence or ignorance of the driver, they suffer 

materially, they lose weight through the length and fatigue of the journey. 

Steam. "^* ^^ ai^d their value is lessened. I have seen Cattle sent by Steam from Scot- 
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land, although they arrive speedily, I consider the injury equal to about a 
weekfe' careful driving ; as a principle, the longer they are on the road, 
being away from comfortable pasture, the more they are deteriorated in 

quality. ^The Line of Railway comes through a Grazing Country ; few j^^ ^me 

come that road from about Christmas to June, but from June to Christmas thorough a Graz- 
they are very numerous^ after they have clipped the sheep they generally ^^ o^t^y- 
send them; these counties not being turnip counties (the sheep sent at this 

time are principally from Norfolk and Suffolk.) 1 have known Lambs Lambs sent 

sent 60 or 70 miles to Market. 1 think that the farthest from which ^^ ^'^®"' 

Calves are sent to London does not exceed 30 miles ; the principal part of Calves are not sent 

' r r r more than 30 miles. 

the veal of the best quality is sent by the land carriage. In winter the 

season admits of Dead Meat being sent a distance of 100 miles, but in the ^^^ ^®*^ 
summer it can be sent only a short distance, owing to the warm weather. 



Ex. Mr. ROBERT ATTENBOROUGH, 

Farmer and Grazier of Braybrook, which is 80 Miles from London. 

From June to Christmas I attend Smithfield Market once a week ; it Time and Expense 
takes Three whole Days and One Night, the Fare is £ 1. 12*. inside, and coal?''''^^ ^^ 

£ 1 . 1*. outside, each way. From 1,600 to 1,700 Head of Cattle come 

up the Stratford Road weekly, and I should think 6,000 or 8,000 Sheep 

are sent up every week ; we send Sheep all the year round, but Beasts 

only six months. The regular Price for Driving Cattle up is 7*. per head pHce for Driving 

in summer, some people do it for 6*. 6d., — in winter it is 8*. From June up Cattle 7*. a head 

to Christmas I would be willing to pay 10^. per head extra, rather than have 

the Cattle drove. The Charge for Driving Sheep is 1*. per head. I have D^tto Sheep 1*. 

always understood that a Sheep driven 80 miles loses 8 lbs. ; we should be A Sheep driven 80 

willing to pay* more in proportion for Sheep than Beasts, as they are longer °"^®® loses 8 lbs. 

on the road. 1 have heard Irish dealers say that Cattle are parried ^^^^^® "^ ^^^^ 

•' . very convemfentlj 

very conveniently by the Railway, and greatly to their advantage ; a person by Railway. 

holding a farm on the Railway would find it very convenient ; for instance, Advantages of Do. 

he could put 20, 30, or 40 Beasts on the Railway on a Sunday morning and 

follow them, and having sold them could go home the same evening, which 

would do away with many of the Commission Salesmen ; the Commis- Commission for 

sion is 3*. 6d. a head on all, good or bad. The principal part of the ^^^"^ Cattle. 

Grain purchased at the Northampton Market, particularly the Barley, by^CandTto^B^- 
is sent by Canal to Birmingham. I have known depressions in the market mingham. 
from the frequent interruptions by the Canal. Objections to Can. 
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Ex. Mr. OLIVER MASON, of Great Mahem. 

I was a Merchant and an Inhabitant of Birmingham 23 years. I was 

Population of Bir- also High Bailiff for that Town last year. ^The Population according 

iningham. ^^ ^j^^ Parliamentary returns, including the suburbs, is 142,000, in the 

Comparative Town Only 108,000 ; the increase of Manufacturing Population in the last 
ti^t!2!?plo^tts 10 years is calculated at 26,600, yet the Poor Rates have decreased ; the 
forthelastio Yw- Population in 1821 was 85,416, in 1831 110,914, that is an increase of 

25,498 ; the poor who received relief in the workhouse in 1821 was 661, and 
1 83 1 was only 469 ; the poor who received relief weekly in 1 821 amounted to 
4066, in 1831 to only 3701, of orphan children there has been a considerable 
decrease, the people have increased 25,600 ; the poor in the house have 
decreased one-sixth, those out of the house one-tenth, and the children in 
the Asylum one-fourth ; this shows Birmingham to be one of the most 

Trade of Birming- flourishing towns in His Majesty's kingdom. ^The Trade of Bir* 

improved. mingham has likewise considerably increased, notwithstanding the imper- 

Canals were a great fect means of communication. ^The opening of Canals was a great 

• benefit to the Town, and an increased communication would be a greater 

greater advantage to them, particularly as Merchants. We are often put to great 

Advantages of a loss, and cannot execute orders for want of time, if we lose the opportunity 

^ ^ 'of shipping by a certain vessel which only sails once a year from a port, 

we lose the order; our correspondent says, *' If you can ship my goods by 
Do. to Manufectrs. g^ch a ship send them, and if you cannot, do not send them.** A Railway 

would also be a great convenience to Manufacturers, they would be able to 
calculate to a day the delivery of their goods, and be enabled to compete 
The ?K?J^^PP2?*' more successfully with the Great Opposition they experience from Foreign 
reign Merchants, Merchants ; at Altona and Liege they have made suoh extraordinary pro- 
requires *" ^^ gress during the last few years, that we are beaten out of the Italian, 
dlitating Trade, as Spanish, and Portuguese Markets, as they can get the raw material 
kri^^txecttt^ cheaper than we can ; we excel them in dispatch and expedition of orders ; 
orders. they are establishing a Railway from the Hague to Antwerp ; they fre- 

They can t^^^ quently undersell us, and we require every possible advantage to enable us 
cheaper than we to meet the Foreign Manufacturers. ' In manufacturing towns the 
^^* population do not work the first days in the week, it is only at the latter end 

Instances of Losses ^^^^ ^^^ great Strain of business is brought into the market. 1 remember 

arising tibroughthe three instances in which we might have executed orders to the amount of 

want <n a quick 

conveyance. £ 1,500, provided we could execute them in time for shipment ; no doubt 

during a period of 13 or 14 years there has been repeated instances of my 
losing orders in consequence of not being able to execute them for want of 
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a quick conveyance. As an instance that we owe much to the celerity Comparison he* 

with which we execute orders, I once received an order from Spain for reign Manufactrs. ' 
a particular kind of brass work to be sent to Madrid, they stated they could 
buy it from five to 10 per cent, cheaper in Germany, but they could get 

the order quicker executed in England. Foreign Manufacturers gain Foreign Manufac- 

ground upon us daily; in the years 1808, 1809 and 1810 we sent immense ^J^doniT"'"^ 

quantities of Birmingham Hardware to Germany formerly, (although copper 

and iron was sometimes double its present price), we also sent immense Articles formerly 

quantities of Needles, now they can make them as cheap as we can ; it sjippV®4 ^ t^e 

is the same with Cutlery and Brass Foundery. (We certainly have many Articles at present 

new branches of trade as Fancy Articles, also much Glass Work, which supplied. 

we did not make formerly.) Our Manufactures require every protection. They copy our 

as they copy our articles. ^The Frankfort and Leipsic Fairs were ***®™»' 

attended by Manufacturers. I have known my father have an account of 

£10,000 with a single house. Leige is one of the principal places where Leigeisoneoftheir 

Cutlery is made, but it is coarse : We excel them in finer Articles ; they Cutlery. 

copy us in every description of Carpenter's Tools, and by sending an We excel them in 

inferior article do us serious injury. A great quantity of the Goods ® ^^ ®^* 

1 r^ i*r>ii/v«ii ▼ i*irx<i^ Sheffield send to 

that go to Germany are made m Sheflaeld*- — — -I remember m 1813 we Germany. 

were in complete possession of the German Market, until a rise of 25 per we formerly sent 

cent, took place in this country, the consequence was, that we lost pos- largely to Germany. 
session of it for two years, and when the price was reduced we regained 

it.— ^ ^The principal articles made at Birmingham are all kind of Brass Articles made in 

Fancy Articles, Spades, Shovels, Axes, Tools, and the like; all kind Birmingham. 

of Hoes for the West Indies, which is chiefly supplied by Bir- Supplies the West 

mingham, many of these articles are manufactured at Sheffield, where, also Indies, 

all the Cutlery is made, therefore, this town will likewise be benefited Sheffield. 

by the Railway. Birmingham Goods are inferior to those of Sheffield. The Goods of the 

Most of the Cutlery made abroad is merely Cast Iron, or Iron purified [hrJatten^^™"^ ^ 

by refining. ^I'he Birmingham Manufacturers get their Iron from mines cutlery made 

in the neighbourhood, it is sometimes brought from Sheffield. The Copper Abroad. 

Ore is brought by the Western Canal to Gloucester, so on to Worcester, 

and that way ; the Railway would not assist us in this, in fact, very little 

raw material would go by the Railway. Regarding Brass, a large Most of the Spel- 

quantity of Spelter is brought over from Hamburgh and Yorkshire, and J^J^'^'g^* ^"'°' 

is very expensive, being sold for £ 70. per Ton ; but in consequence of the p. ^ ^^ ^^ 

immensequantity to be had from Germany, it may now be got for £ 12. per 

Ton; it is shipped at Hamburgh and comes to London, from whence it is Mode of convey- 

taken to Birmingham by Canal, — • One-third of the Goods Exported """^ ""^ '^^''• 

H 
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1-drd Goods eip. 
from Binnuftra ffom 
ShoffiolcL 

Cases for South 
America. 



Trade with St 
Petersburgh. 

Birm. Trade with 
W, Indies and Am. 
prin. thro' Liyerp. 



Inst, of loss thro' 
the uncer.of Canals. 



from Birmingham come from Sheffield; the assortments required are a 

certain quantity of Cutlery with Hardware to make it saleable. ^The 

Cases made up for South America consist of a hundred different things, 
there are many Sheffield Articles mixed with Birmingham, they are some- 
times sent from Sheffield to be made up. A Ship for the Baltic is gene- 
rally shipped in London. The Railway likewise offers an advantage, 
in reference to St. Petersburgh. I had an order for St. Petersburgh, and 
the goods arrived so late that the last vessel was on the point of sailing, we 

might have got them if we had only two days more. ^The Line of 

Communication with the West Indies and America from Birmingham is 
principally through Liverpool, although, there is much through London. 
Canal Communication is inconvenient from the stoppages ; I once 
had an action brought against me for the freight of some goods which I was 
engaged to ship, they were detained by a stoppage of the Canal, and I was 
called on to pay the freight, although the goods were returned upon my 
hands. 



Ex. Mr. GEORGE BOWLES, General Salesman. 

There is a large quantity of Dutch and French Butter brought into the 
London Market (the quantity ebbs and flows). I give the preference to 
English. ■ ■ I sell among other things a considerable quantity of Fresh 
Butter, which comes 60 miles to Market, and it is my opinion that 
London Market Farmers are prevented from sending much of it, in consequence of the 

risk of loss for want of a cheap and ready Conveyance. 



Butter 
sent to the 



Er. Mr. E. TILSLEY MOORE, Merchant at Birmingham. 

A Railroad would materially assist a Manufacturer in the execution 
Instance of the of his Foreign Orders. 1 am unable to execute an Order for a Vessel that 

S ""^nce!^^^^ ^^^^ ^^ **^® ^^^^ ^^ -^^^y^ ^ ^ cannot get the Goods on the 10th, which is 

the last day a Boat sails from Birmingham; these goods are Copper 
manufactured Goods, Sadlery, and Leather Goods.- I have expe- 

Sto^iges byCan. Henced Losses through the Stoppage of the Canal. I had some goods 

kept from the 24th of December, 1829, until the 20th of February in the 
following year, and when the goods arrived out, £ 1200, worth were rejected 
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as being out of time, which compelled me to make a new arrangement, by 

which my returns were 18 months instead of nine. We pay 55s. per Ton Freight by Canal. 

by the Canal. We seldom send by Waggon, on account of the expence ; 

when we are pressed for time, we are obliged to send by Coach, although Camageby Coach. 

the expense is 8«. 4d. per Cwt., or between £8. or £9. per Ton. 



Ex. Mr. FREDERICK BARRY, Ship Broker, London. 

I have been in the habit of dispatching Ships to all parts of the globe, 
but more particularly to Spain and Portugal, for the last 20 years, and am 
Owner of several ; they are loaded chiefly with manufactured Goods, also Cargoes of Shijif 
Woollen Goods from the North, but the principal part comes from Stafford- ^ ^^^^ 
shire and Birmingham. There are particular days for a vessel to sail, 
whether the goods arrive or not. There are 14 Days between the sailing Time of Ships 
of Ships to Spain, if to Lisbon nine Days, to the Havannah a Month. ^^^ ^^' ^^^"'"^ 

I am aware of disappointments frequently occurring from the 
freezing and cleansing of the Canal, also from other casualties; both Cons. of Stoppages 
Manufacturers and Merchants suffer materially by them. I have known it ^7 Canal, &c. 
shut up by Frost for six or seven Weeks, and twice a year in cleansing. 
Many of the articles will not bear the Expense of Land Carriage, as Bar 
Iron, which must go by water, or we could not afford to export it. The Frost also affecto 
Season likewise operates in some measure upon Land Carriage, but not to ^^^^ Carriage, 
the same extent as upon the water. Many of the Goods are bound Goods are transhd. 

to different Ports, some have to be transhipped from Manilla. The j^e Ships from 
Spanish Ships sail for Cadiz at a certain time annually, and if we arrive Cadis saU only 

, 11 J • annually. 

too late for them, which frequently occurs, we are compelled to wait 

until the following year. Some parts of Spain have imported a great Spam is improring. 

quantity of Machinery, Steam Engines, and the like, from this country, 

and have improved very much. I n the course of the Season many Vessels iox the 

Vessels take their departure for the Baltic, and if the Manufacturers are ^^^ 

two or three Days too late they are thrown out all the Winter, as the 

Baltic is frozen up, and they are frozen in. Three or four days will make Frost. 

this alteration, and one night of Frost will stop the Canal. — Of late The falling off of 

there has been a falling oflf in Merchandise Shipments from the Port of o^'^to'^I^" 
London, but it is caused more by the Quarantine Regulations than want Regulations. 
of demand from Foreign Houses : The Quarantine Regulations are very 
rigorous ; they will not let our Vessels into any of the Ports of Spain, but 
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the Trade of London with the West Indies, and in all articles of consump- 
tion, has increased, and taking the average, with the exception of the 

Prop. Railway Unfortunate Quarantine Regulations, I think it has increased. ^A 

would impr. the Railroad between London and Birmingham must of necessity benefit the 
of London. Commerce, as all manufactured goods sent to Germany, the North of 

Europe, and Russia, must travel eastward ; therefore any improvement in 

Improvement in the the Conveyance of same to London would be advantageous. There 

^^^®' has been a material alteration in the Port of London, arising from the 

St Kath. and the Competition in the Docks along shore ; St. Katherine's and the London 
London are Rivals. Docks rivalling each other. I recently got a Vessel of 400 Tons discharged 
being discharged in ^^ ^4 Hours. Vessels that sail periodically sail more quickly after each 
24 Hours. Other, and they are not detained so long in London as they were formerly ; 

the great object of the Shipowner being to clear her out, and get her off. 

I think many Ships from the Baltic may go to Hull, but there is more 

Trade with St tonnage out of the Port of London for St. Petersburgh (although Hull is 

e era urg . nearest St. Petersburgh, and there may be greater facilities) than all 

England put together. I consider all Birmingham manufactured goods for 
Trade of the Port tjj^ Continent will pass through London, with the exception of such 

Southern Parts that go from Liverpool. Should the opposition to the 

Bill prove successful, and a Railway established between Birmingham and 
Liverpool, the Manufacturers in the Port of London would certainly 
consider that Liverpool has an unfair advantage. 



Ex. Mr. JOHN TRAVERS, 

Wholesale Grocer for Thirty Years in St. Swithins Lane. 

Trade of Binning. I ^^ve lately had dealings to the extent of £20., or £30,000. per annum 

was formerly in- ^jji^ Birmingham ; it was formerly inconsiderable : The Improvements 

considerahle. ,". ,^ /.-r>i. -■ i- j 

are partly owmg to the Increase of Population, and to the increased 
Facilities of Communication, which reduces the price of an article, as a 
great supply will always tend • to increase the consumption of same. A 
Railway would give still greater facilities of communication, by which 
RailTOyf" * the Public would be benefited, it would lessen the Employment of Capital, 

thereby enabling Wholesale Dealers to turn their Capital oftener, also to 
reduce the number of their Agents and Travellers, and I think business 
better done by personal communication. I also consider the proposed Line 
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will be an advantage to the Port of London generally. We send princi- Sugar, Tea, Fruit, 

pally Sugars, also Tea, Fruit, Spices, under which term a variety of goods t^ B.from l! ^^ 
are comprehended , If the Canal was much cheaper than the Railway Compar. between 

it would certainly command the preference; (although speed is a matter ^^g/*" 
of great importance) but if it was only 3^. or 6^. cheaper, I colisider the 
speed more than equivalent to so small a saving. The Canal must carry "^ ^Jj^ ^^ 
at least 30 per cent, cheaper than the Railroad to compete with it ; with a cheaper than a 
difference of 10. per cent, only, the Railroad would decidedly have the ^^-^^^^Fte 
advantage. I have known a Winter when the Canal has not been stopnaires on the 

frozen, but we always expect a considerable Stoppage. As Canal. 

our Customers do not order the^ goods until they require them, they 
must consequently be sent quickly ; certainly there may be exceptions. 

Perhaps there is more Sugar sent to Birmingham from Liverpool More Sugar sent 
than from London ; most of which is brought from the West Indies, and JhanTondon? "^ 
from the Mauritius. All the Tea is supplied from London. 



£r. Mr. henry HEMSLEY, 

Director of the Union Flint Glass Company^ which has been established Twenty 

Years in Birmingham and Two in London. 

The House in London is supplied from Birmingham.«^-»-— We have Union Fl. Glass Co. 

18 Glass Houses in Birmingham. The Crown Glass comes from New- ii^Birin. 

castle. Our communication with London is by Canal, and I believe losoTons of Glass 

1060 are the Number of Tons sent to London annually, which I think sent from Binning. 

A -Tk "» t annually, amount- 

comes to about £200,000. ^A Railroad will be of considerable ing to £200,ooo. 

advantage to us, as it frequently happens that the Owners of Ships under 
engagements to sail on a certain day, will take less than the ordinary ^*^**^^ 
price, when they have not got their full freight. If we had a Railroad we 

could avail ourselves of the same. ^There would likewise be a saving 

in Breakage, which at present averages 2^ per Cent. ; by the Railway it Breakage by Canal, 
would not exceed ^ per Cent The Breakage arises from the carelessness ^ * "^^^^ 
of the men in putting the glass into the Boat, and trampling on it. A great 
loss also arises from pilfering. 
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Ex. Mr. FREDERICK BARNES, 

Wholesale Ironmonger, of Fenchurch Street, alio of Birmingham. 

Advantage of pro- If a Railroad was establiflhed between London and Birmingham it 

r^ th Binn. ^^"^^ ^^ ^ great advantage to our trade. I receive three or four packages 

by Coach daily from different Manu&cturers at Birmingham, and alwajra 

one or two from our own house ; the Carriage of which we find exceedingly 

Instances of Paisk- expensive. We have had Instances of Packages being refused by the 

by the c^ch. Coaches ou account of their Weight, (as persons object to travel in a 

Coach with 800 or 900 lbs. on the top, or in the boot) ; the consequence 

of which has been that we have lost the order. This state of thii^ is 

almost the ruin of our business. I have just received an order which 

Method used to J cannot fulfil in time for shipment. I am sorry to say the Directors 

tents of Packages ^^ ^^^ Grand Junction Canal Company have a very unjust and arbitrary 

by Canal. ^^y ^f ascertaining what kind of goods are in our packages, as they 

charge a freight according to the contents : They have an Instrument, I 
suppose a Hammer, with which they break a Hole in the Cask. I have a 
cask of nails in my house now, with the packages so broken, that the nails 
are subject to be damaged by the water, they are also liable to fall out. 

Sheff. exc Birm. in ^We have Cutlery and Edged Goods from Sheffield. They make 

Goodsf ^ * Edged Tools at Birmingham, but very inferior ; they cannot compete with 

Manufacture of Sheffield in light Groods, in heavy articles they do. Metal Buttons 

Metal Buttons, were originally a Manu&cture of Sheffield, but at present there is only one 

Maker of the same in the Town, the Birmingham people having taken it 
entirely from them. 



Ex. Mr. RICHARD PURKESS WESTALL. 

Linen Dnqier^ of Birmingham. 

Advantage of pro- J consider the proposed Railway would be a decided advantage to 

^^ ^' us, both for rapidity, and cheapness of conveyance. W e make 24 

joumies in the course of the year, for the purpose of purchasing; if we 
LondTa l»dk aaino ^^^ ^ Railroad we should go oftener, as it would not occupy so much time, 
day. I understand that the Carriages will go up in the Morning, and return at 
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Night, performing each Journey in six Hours. ■ S upposing our expense The Journey will be 

of carriage was £ 300. per annum, I understand that by the Railroad it ^^^^^^* ^ 

would be reduced to £ 100. ; and I find that many articles carried in the 

Winter, and charged six per cent, will be reduced to two, which will be a 

saving of four per cent, to the Public. T he bulk of our Silk Mercery, Savings made by 

Haberdashery, and Drapery Goods come from London, also a considerable *^® Railway. 

quantity of Woollen Groods ; we receive the main part of them by Coach, carriage per Coach 

(they are conveyed in the most expeditious manner, although very ex* irf.perlb.or8#.4rf. 

pensive) on account of the fluctuations and changes of fashion, as Silk 

Goods, which is 1^. per lb., or 8s. Ad. per cwt. We get them in about 

16 or 16 hours from the time of the Coach starting from London. The g q^^^ ^ ^ 

Linen and heavy Goods are sent by Canal, which is 2^. 9d. for Mercery & 2#. 6(^ occ 5 da. 

and Linen Goods, and 2s. 6d. for particularly heavy Goods, as Pins and the ^^ ^ * 

like. They occupy about five Days or sometimes a Week on the Journey. 

The Charge by Waggon is 5^., occupying generally four Days. ByWag^5#.occ. 



Ex. Mr. JOHN MOSS, qf Lmrpool. 

If the London Mail could arrive in Liverpool the Morning after it leaves xhe proposed Line 
London (which by the proposed Line would be the case) it would be a great ^^^^S^??® ^^ 
advantage. By arriving at Liverpool at seven o'clock in the morning, it 

would reach Dublin the same evening at eight or nine. ^When the 

Liverpool and Manchester Railway was before Parliament, perhaps there 
were one-third Dissentients. The late Mr. Heywood, of Manchester, 
opposed the Bill, and afterwards complained of the Railroad not going 
through his land.— —-The Charge upon this Railway is about 2d. ^^^^" ^® ^' 
per Mile for each Passenger. The Charge for Posting from London to Miie a Passenge/. 
Liverpool is £21., with four Horses it would be Double that Sum. The Posting from Lend. 
Charge by the Railway would be £14. I consider that all the Posting, ^ 4Ho^^£ubL 
also all Carriages from Ireland and Scotland, would come by this Railroad, By the Railroad it 
as it would be the shortest route. The Charge on the Liverpool and Man- 
chester for putting a Carriage containing four Passengers on a Truck is On the L. and M. 
£1. for the 30 miles, and if it contained an extra person, 6*. more would Cwnon^RaS!*£L 
be charged as his fare ; so that with double that number of persons in it, 
it would be double the price. According to the Bill in the House of Com- 
mons for taxing Railways, Ad. per Passenger is proposed for the Liverpool Piro. Duty on Rails, 
and Manchester ; and if added to the Fare by the Company, which I do ^^ L* and M. 
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not expect, would make it 5^. 4d. (5^. being the Fare by the best, and 
Proposed Duty, 3^. Qd. by the inferior Coaches). I therefore consider the Duty would not 
LivenK)ol 2*?^ exceed 2s. Ad. per Passenger from London to Liverpool. People 

come a considerable distance to avail themselves of the Liverpool and 

Collateral «. , t^ -i /• • . !/••!• « . 

Manchester Railway ; for instance, instead of going direct to Southport, 
Travolling. (which is the most distant, and about 38 miles from Liverpool) they travel 

30 miles on our Railway, and 26 on the Road, which effects a saving both 
of time and expense, and the same thing would probably occur on the 
An Engine on the proposed Line. During the late contested Election we sent a Steam 
Joum. t^re* and Engine to Liverpool for some Voters, which completed the Journey there 
back in two Hours, and back in two Hours. The Trains upon the Liverpool and Manchester 
Night Trains. travel at the same rate during the Night (I consider Night Travelling 

perfectly safe) as in the Day, viz. 20 miles an hour; 1 have gone at the 
L. and M. ^^^^ ^^ 3q^ They at first had a strong body of Police, which they have 

since discontinued, but they continue to carry Lights with them. I do 

not think a Stone lying on the Road would upset a Carriage. ■ I am 

Kenyon and Lee acquainted with the Kenyon and Lee Railway, which is a short line, and 

connects the Liverpool and Manchester with the Bolton and Lee. The 
Plans were laid down under the direction of Mr. Stephenson, and 
Mr. Rastrick was appointed Engineer to do the work, Mr. Stephenson 

Executed underthe ^^^^^ ^^^Y ^^^Y ^' *^® *^°^® ^^^^ ^^^ Liverpool and Manchester. It was 
Estimate. completed for a less Sum than the Estimate, which was likewise the case 

Wigan Line ditto, with the Wigan Line. 



Ex. Mr. henry CHEETHAM, 

Cotton Manufacturer in the Neighbourhood of Manchester. 

The principal Market Day at Manchester is Tuesday. The Mail 
The Railway would ^if^ives there at four o'clock in the afternoon. Foreign Letters do not arrive 
expedite the Mail until the Market is over : If the Mail could be expedited six hours they 

would be delivered in time for the Country Manufacturers attending the 

Market, to make their purchases accordingly. A saving of time 

between London and Birmingham, would likewise be a saving of 
time between Birmingham and Glasgow. The Mail for the latter 
place leaves Birmingham one hour after the London Mail arrives* 
Fare to Manchester The Fare by Coach from London to Manchester is £4. 4^. In- 

side, including Guards and Coachmen. The expense of Posting is from 
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U.3d. to Is. 6d. per mile. Persons trayelUng from Manchester to Collateral Trarelg. 

Chester find it cheaper to go by Railway to Liverpool, although it is 12 or 

13 miles round. ^The Railway between Liverpool and Manchester Savings effected by 

has caused a saving to me of £150. per annum on the Conveyance of *^®^^™y* 
Cotton alone, and it has caused a Reduction of 2^. per ton in the price of 
Coals, or 20 per cent, to the Manchester Spinners. 



Ex. Mr. THOMAS BADGER, of Dudley. 
I am Madstrate for the Counties of Worcester and Stafford.* 



Manufacture! 

I am engaged in the manufacture of Nails, Glass, and other hardwares, and 

also Flint Glass. ^The Population of Dudley at the last Census was Popijtion 

23,043 ; the greater part of these persons are engaged in the above trades. Dudley. 

Two of the largest Manufacturers have established houses in London, 
where they keep larire stocks. An increased communication would enable ^ 

•^ *^ ® The advantage of 

Glass Blowers to dispense with these large stocks and establishments (in- the ProposedLine. 

dependent of other advantages). The Glass and Nails are principally (^^^^^ ^^^ y^ 

conveyed by Canal, which is objectionable on account of the Stoppages. CanaL 

There are also frequent instances of Breakage and Pilfering. In time ^ ^ . . 

^ ^ v I. • Insumciencv and 

of Frost we are obliged to have recourse to Coach Conveyance, which is ExpenBe of Coach 
very insufficient ; and also adds considerably to the expense : it is a total Conveyance. 

prohibition to Nails. The proposed Railway would afford consi- Benefit of the Rail- 

derable benefit to the Poor in the neighbourhood of Dudley, which the way to the Poor. 
Line runs next to. There are also many men in the neighbourhood who .. 

•^ ° Men gro 30 or 40 

are accustomed to Canal work; and they often go 30 or 40 Miles to work Miles to work upon 
upon Canal Cuttings, &c., similar to Irish labourers. Canals. 



Ex. Mr. JOHN CHEETHAM. 

I consider that persons travelling from London to Leicester (which 
occupies 1 1 hours by Coach) would travel by the proposed Line as far as pewons^ go^ to 
Rugby, where they would take the Coach to Leicester, completing the If ices^r by Pro. 
journey in 6 j hours, and I understand the tolls by the Railway would be 

about £1. !*•; the expense by Coach is about £2. or £2.2*. It 

also occupies 15 or 16 hours in travelling by Coac h to Nottingham, but by The same to 
taking the proposed Railway to Rugby, as before described, the journey ^ °^ 
would occupy only 11 hours. The Fare by the Coach from Nottingham is 

I 
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35#., by Railway it would be 25#.* 



-A correspondiDg taring would be 



made in the conveyance of Lace made at Nottingham ; the greater part 
of which is at present forwarded by Van and Coach. 



PlroTiiionf 

uoporied into 

London 

from 

the Netherlands. 



Ev. Mr. RICHARD WHITMORE. 

The following paper is a correct Return, taken from the Custom 
House, and signed by Mr. Irving. 

An Account of the Quantities of Butter, Cheese, and Eggs imported into the 
Port of London from the Netherlands during each of the last Three Years. 



Year - - < 





Butter. 


Cheese. 


Eggs. 




Cwts. grs* lbs. 


Cwts. fn. lbs. 


Number. 


'1829 - 


115,002 1 4 


91,624 2 22 


4,221,960 


1830 - 


76,477 3 13 


60,627 1 19 


3,477,208 


1831 - 


79,797 22 


98,057 2 17 


6,761,666 



^nerars Office, \ 
use, London, \. 
il, 1832. ) 



Inspector General's Office, 
Custom House, 
10th April, 



(Signed) WILLIAM IRVING, 

Injector General of Imports and Exports. 



Barracks and Mil. 
Dep6t at Weedon 

Advantage of the 
Railway to same. 

Troops should 
always march to 
their Stations. 



Ev. L[eut.-Gen. Sir J. W. GORDON, Bart. K.C.B., 

Quarter Master General. 

1 have been informed that the proposed Line of Railway will pass 
near Weedon, where there is a considerable Dep6t for Troops, and 
Military Stores, and I consider that a more rapid conveyance for the 
latter would be of great utility. Regarding the conveyance of Troops, my 
opinion is that they should not travel by any conveyance whatever; but 
perform one of the most eflKcient parts of military duty, namely, march. 
In cases of emergency, where the presence of the Military may be 



I 

■i 
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necessary, (which frequently occurs in all countries) the Railway would 

be desirable. A Railway certainly may be easily destroyed, but the y^ eaauT^testroyed 

same remark is also applicable to Canals ; a dozen men could cut down the if not guarded, 
bank of a Canal, and interrupt its passage in a very short time ; but this I ^ ^^^^ ^^ ^^^^^ 
consider an extreme case ; means could also be taken by the civil Magis- 
trates to prevent it, should such be attempted. Regarding any imagined 

insecurity of the Military Stores, arising from the facilities which a 
Railway would offer to the multitude, (in the event of a riot) I am quite 
sure there is always a competent force to protect them. 



Ex. Mr. WILLIAM KAY, of Tring. 

I am acquainted with the Silk Trade. I was Chairman of a Com- 

mittee of Silk Manufacturers in 1828 and 1829, in which Coventry, 

Macclesfield, Congleton, and London were represented. The Value Th®. Value of an 

of a Commodity depends much upon the Speed with which it can be Facilities of Con. 
conveyed to the Market, and I consider it a material thing to get all 

Fancy Goods to Market as soon as possible. The Railway passes q^earoeedy Con. 

through some of my property, but I cannot say to what extent ; I have 

many fields, and should have no objection to the proposed Line passing ^^^ theR^^y 

through the whole of them, as I am sure it would increase their value. y^ imp. his Land. 



Ex. Mr. JAMES MARSHALL, 

Secretary to the Provincial Bank of Ireland. 

All the Bullion of this Bank is transmitted from Liverpool to Ireland Bullion of the Bank 
(from the Bank of England). The direct course of post from London ?^. Ireknd sent by 

^ o / r Liverpool from the 

to Dublin occupies 36 hours, provided the Packet can sail immediately ; Bank of Engknd. 

there would be a Saving of six hours in the conveyance of Bullion by 

means of the proposed Dne. I have known cases when the latter 

would have been of immense service. Some years back political circum- Necessity of the 

stances occasioned a sudden demand for gold, and we were called upon *^^ ^JJ^ddy^^" 

to supply it instanter without any notice ; the saving of an hour at that 

time would have been of great importance. 



60 



Er. Mr. RICHARD CREED, 

Secretary to the London and Birmingham Railway. 

I have examined the information and evidence supplied by the several 
Gentlemen, regarding the Traffic on the Road, by Coaches, Posting, Canal 
Boats, &c. ; also the Parcels by Coaches, the Goods by Waggons and Fly 

Boats, and the Cattle. Captain Moorsom's Calculation of the Coach 

Taking the Traffic Traffic, at Railway Prices, amounts to 2d. per Mile for each Passenger, as 

way ^cc9 gives P^posed to be levied by the Act. 1 have made a Calculation of the 

2rf. per Mile for expected Traffic on the proposed Line, (which is annexed). The Parcels 

from Birmingham to London, and from London to Birmingham, only are 
taken. 



Summary op Traffic at Railway Prices. 



Table 

of the 
expected Traffic 

on 
Proposed Line. 



Statement A (Coach Traffic) 
Statement B (other Traffic) 



Mr. Henry Booth in his Evidence before the Lords Committees states, that 
the Number of Pansen^ers on the Liverpool and Manchester Railway is 
nearly Three Times what it was by Coaches between Liverpool and Man- 
chester before the Railway was opened, or in the Proportion of 1,200 to 
450. 

It may be presumed therefore that at least Twice the average Number of 
the'Passengers by Coaches in Statement A, would travel by the Railway 
between London and Birmingham ; say ...... 



Total 



£. t. d. 

246,916 16 

244,858 8 10 



491,775 4 10 



246,916 16 



738,692 10 



(Signed) RICHARD CREED. 

Note. — StatemeDt B does not include : — 

1st. Parcels by Coaches to intermediate Distances. 

2d. Vans. Market Carts, and Gigs. 

Sd. Fly Boats conveying Liverpool, Manchester, Derbyshire, and Leices- 
tershire Goods, which enter the Line at diftereDt Places between 
London and Birmingham, and only go Part of the Distance. 

Nor is any Allowance made for the considerable Increase, which may 
certainly be calculated upon from the Carriage of Meat, Fish» 
Dairy Produce, and Eggs, and of other Articles, not now carried to 
any Extent by the existing Modes of Conveyance, 
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Er. Mr. AUGUSTUS GODBY. 

-,, , , . I am in the Department of the Secretary of the Post Office of 

The proposed Line p. -.. -, . '^ 

would expedite the Dublm.' I Consider that expediting the Mail six Hours at Liverpool, 

Mail 81X Hours. Manchester, and Glasgow, would be a great advantage. 

I ~^—SSSSSSSSSSSSS9 



Ex. Mr. JAMES FORSTER, Broker in London. 

I am well acquainted with the value of Railroad and Canal Property. 
Canal Property has increased in value since the opening of the Liverpool 
and Manchester Railway. The Leeds and Liverpool Canal, (of which the 
The Leeds and Duke of Bfidgewater's is a part) which it was expected to interfere with 
harTnTrcased^Tn ^^^^» ^^^ increased in value, and is improving half-yearly; the dividends 
Value since the are the same as they were in 1829, (viz. £20. per Annum) although a large 
iT'^Md M. ^ s"°^ ^^ money has been appropriated to paying of their debt. 1 have always 

understood that they opposed that Bill under an apprehension that it 
would prove prejudicial to their property, and not on account of it interferring 
with some of the Warehouses belonging to the Canal, as advanced by the 
Counsel for the Opposition to the Bill. 



Ex. Mr. JOHN DILLON, Silk Manufacturer of London- 

I am in partnership with Mr. Morris, M.P. for Ipswich, and have 
been extensively engaged in the Coventry and Manchester trade for some 

People of Coventry years. The great mass of the labouring Population of Coventry are 

SieVibbon^^Lte^ engaged in the manufacture of Ribbons ; about Nine-tenths of which are 

sent to London; they are always sent by Coach, (which is expensive), a 
Nine-tenths of correct and speedy communication being indispensable, as it is a fancy 

which are sent to a^* i i i* /• i • -^tt r ^.i i i /• 

Lond. by Coach, article, dependmg upon fashion. We frequently have an order for a 

general Assortment of Goods, and two days and nights must elapse before 
we can procure our supplies from Coventry, as the intermediate towns do 

not manufacture them, which is a great loss to us. The proposed 

People at Coventry Railway would be a great advantage to Tradesmen, it would enable 
will be able to visit them to visit London on the general Market Day, and return at Night ; it 

London and return 1,11.11^ . 1 • ^ /• • 

in the same day. would likewise be advantageous in a general pomt of view. 
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Ex. ISAMBARD KIN DOM BRUNEL, ESQ. C-E. 



I was applied to about February 1833, by the Provisional Committee, on 
the practicability of making a Railroad from Bristol to London. The con- 
nection between myself and the Provisional Committee was sought for by 
them entirely; my Instructions were no further than asking my terms, instructions from 
stating the object was to Survey the country from Bristol to London, with ^^^- Committee. 
a view to the best Line of Communication, without reference to any other 

district. Shortly after commencing the Survey, I pointed out to the 

Committee two or three different Lines I had examined, one passed to the 

South of Marlborough Downs, and the other to the North. I stated the The Southern line. 

North line would embrace all the communication on the South and Gloster. The Northern line. 

The South line was by Reading and the Wiltshire Hills, and was very 

similar to the Basing line as far as Newbury ; I then followed the valley 

to Newbury, and Newbury to London. When I had taken suflScient Levels 

1 found the Southern line was inferior to the Northern on account of the 

general Levels, and comparative Population and importance of districts. A 

Survey having been made for a Turnpike Road, one of those took the North 

and the other the South of Marlborough Downs; these I got access to, and 

the Levels of the Canals. The Level of the Kennet and Avon Canal, which Kennet and Avon 

takes the Southern line, is about 130 feet higher than the Wiltshire and than thewlusYnd 

Berkshire Canal, which takes the Northern line ; the former Canal passes Berks. 

that summit by a deep Cutting, while the latter is carried over it without 

any, so that the Summit Level on the one side is considerably greater than 

the height of the other. I first examined the Southern line, and, finding 

its difficulties, I tried the Northern ; and the Directors likewise agreed with 

me, that embracing Gloucestershire and South Wales was important. When Superiority of the 

the prospectuses were issued, I made a Survey in a more regular and formal ^^^^^^"^ ^^• 

manner, and the Levels were taken to enable me to prepare the Estimates. 

T he general course of the Line is governed to a certain degree by the A Line of Railway 
position of the principal Towns. There is a great superiority in the Western ly^^ p^^iSon 
line over the Basing in point of Population, which I have taken in various and importance of 
ways, — here is one statement where the tabular Population is taken of all ® ^^^ 
towns lying within 10 miles of each Line, and no place unless it has 1,500 Nor^em^in this 
inhabitants, nor is there any Parish included that has not some central respect. 
Town. (See page 73 for Table.) 

K 



Description of the Description o/ the Line. — I will commence with the Terminus at Bristolt 

ElriS^^er^nuB. ^^ which Plans were submitted by several parties ; Temple Meads pre- 
The Harbour. sented itself as the only eligible spot for a Dep6t; the Harbour of Bristol 

is made by damming up a part of the river, and is in length about 2j miles. 

Line between Bath . Between Bristol and Bath the country is hilly, and very difficult; the 

river, which winds very much, being the only valley. The Levels are rery 
favorable, the steepest being but 6 feet 10 inches per mile, which is nearly 
equal to a Level ; the quantity of Cutting and Excavation is not great. The 
Line is carried across several ridges of old red Sandstone, around which the 
river winds; at these points I proposed making short Tunnels, but they might 

Description, Di- be made open Cuttings. The firstTunnel is about I ^ miles from Bristol, 

the Tunnels. (under Langton Court farm) and through soft Sandstone rock; it is about 

435 yards long, 25 feet wide and 30 feet high, (all the Tunnels are of similar 
dimensions) having a fall of G j feet, which is at the rate of 1 foot 2 inches per 
mile ; this Tunnel was made at the desire of the proprietor, the Estate being 
considerable, and having some good houses upon it. The next Tunnel is 132 
yards long ; the ground being higher a tunnel is more advisable. The next 
is 1,012 yards long, with an inclination of 1 foot 2 inches per mile ; it is 
through hard Sandstone called Pennant stone, which will be serviceable iix 
the works. The Line then skirts the river, and again enters Rock Cuttings, 
Runs near Keyn- the extreme point being 76 feet deep ; it then comes out near Keynsham, 

passing close to the village ; it then passes under Saltisford in a Tunnel of 

528 yards, through the Lias lime stone rock ; it again skirts the river, cros* 

Deviation from the sing Keynsham meads, passing through the village of Tiverton. (Last year 

me proposed last ^j^^ Yine crossed the river twice to avoid Tiverton, but we have since 

Year. 

obtained the assent of one of the principal proprietors, also of the Com- 
missioners of Turnpike Roads, as we divert the latter ; the line then pro- 
ceeds straight to the old bridge at Bath, crosses the river obliquely, and 
Descripti^ of the goes into Ham gardens, where the Dep6t is situated, occupying about 8 
dens. or 10 acres of ground. This Dep6t was settled by the Mayor and Corpo- 

ration of Bath, after mature consideration ; it will be close to the principal 
thoroughfares, and within 2 or 3 feet of the level of the streets. The 
Bridge at Bath. Oblique Bridge by which we cross the river is on the Bristol side o£ 

Ternunation of the the Dep6t ; it is estimated at £ 12,500. The Termination of the 

asing hne. Basing Line is on the South side of the river, (80 feet above the level of 

same) and upon the side of a very steep hill. (Our line is about 34 feet 
Objections to the above the level of the river.) I therefore consider the proposed Basing 
Dep^t of the latter Li^^ Dep6t objectionable on account of its situation, and it will be 

necessary to make a zig zag approach to it, in order for the Bath flys or 
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carriages to get up; The Soil is formed of OUy and flie t)i6bris of 
Beechen cliff, which has sunk down ; Springs run in all directions ; 
the Water Works of Bath are supplied from springs in the direction 
of this Depdt ; the ground is very bad, and you may see on the upper 
ground ^t Beechen cliff the cracks and slips made from the slipping of 
the Debris under it ; the ground would not be accessible for carriages 
without the zig zag approach, in addition to which a portion of this Hill 
will have to be excavated for the Dep6t; (from which the water is 
collected in Conduits, and led into Reservoirs for the supply of Bath water 
works, but still the slipping of the ground is most to be feared.) Mr, 

Brunton prepared a Plan for a Railway from Bath to Bristol, which I have 
seen ; it was totally different to this, (he has made four) and proposes to 
come from Beechen cliff straight to Bristol, beiftg on a much higher Level; 
and terminating above the Level of Somerset Square, which is the Very top 
of Redcliffe Hill; he avoids Tunnels by very deep Cuttings. In pro- 
ceeding from Bristol, his Line follows the valley at the back of the Hills, 
through which my Line goes. (I avoided the valley on account of the 
Residences and Gardens being valuable, besides the Levels are inferior 
to the ground through which my Line passes.) At Keynsham the two 
Lines very nearly join, except that his is at a much greater elevation than 
mine. From Keynsham to Tiverton they are much the same, except at 
J^ewton St. Looe part of it passes very near to Mr. Gore Langton*s park ; 
the Line originally proposed crossed the river near to Kelston, through 

Bath on the North side. On leaving Bath we pass through Sidney 

Gardens in Cutting 230 yards long, and we have made an arrangement with 
the proprietor to cover the same part with wooderi roof and skylights in an 
ornamental manner. At one part it is Ijevel with the gardens, at another it 
is 3 feet below it. This covered way will be 1 6 feet frotft the Level of the 
Railway, which is 2 feet more than usual. I laid down two Lines in the 
direction of the Tunnel ; one has an inclination of about 16 feet per mile, 
and is about 9 miles in length, the other immediately quits the ridge 
near Bath, takes a lower Level until at the portion of cutting near the Tunnel, 
and has an inclination of 9 feet per mile. My reason for laying down two 
lines on the Section in the direction of the Tunnel was as follows : In laying 
down a line of Railway for the whole distance, I found, with the exception 
of that 9 miles, I could reduce the Levels so that none should exceed 1 1 feet 
per mile, which would be an advantage, as th6 lower the maximuni can be 
kept upon a Railway the better, because the power of the Engines is governed 
by the inclinations over which they have to take the load, except it is very 
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A Rise of 16 feet a sbort indeed ; if there is an extension of inclination of 16 feet per mile» 
imle, or 1 in 330, ^^ j j^ 330^ j^ affects the power of the Engine, consequently they must 

anecM ine power 01 _^ «•« »••■ »««• 

an engine. have an Assistant Engine, or be calculated to ascend it without one. The 

nature of the country along the Line is very favorable, and could be kept at 
11 feet per maximum, except those 9 miles, which would be 16 feet per 
mile ; and to pass this inclination of 9 miles either the Engines must be of 
The advantage of sufficient power to overcome it, or the loads must be reduced. To have 
po wer^at ^^ind^^ Assistant Engines upon the whole line able to get over 16 feet per mile, would 
plane, in preference be a serious loss ; it therefore became important to have Assistant power of 
motiverfble^to^ some kind, and it is best to have tbe Line steep at that part, in order to have 
over it. the full assistance of such power, which will leave the rest as nearly level 

Instance of the as possible : There is nothing new in this theory ; the same principle is 
the L and M^^ ^ applied on the Liverpool and Manchester, as, in the middle of it, they have 

to get over a sharp ridge a mile and a half each way, one inclination is 
1 in 96, the other 1 in 90, where they have an assistant engine. I preferred 
laying down two lines, in order that we might afterwards adopt either. 

1 consulted Mr. Stephenson, Sen. and Mr. Palmer upon it, both of 

whom confirmed my opinion that the one containing a short and steep 
Description of the inclination was the best. The length of the Inclined Plane is 2j miles, 
Sef ^^*°'' """^ including the Tunnel, which is nearly 1^ miles, and the whole is straight; 

the last inclination at the foot of the Tunnel is 9 feet a mile ; which is our 
steepest. We then go up the inclined plane at an inclination of 1 in 107» 

which is less steep than that on the Liverpool and Manchester. ■ 

A considerable length of the Tunnel would be in Bath stone. (In the hill 

are some of the best Bath stone quarries in the neighbourhood.) It would 

then be in Cornbrash, then again in Bath stone, and the end next Bath in 

Descent of plane Clay. The descent of 1 in 107 is considerably less than the descent from 

1 m 107. jjj^ houses at the corner of Parliament Street to the Parliament Houses^ 

and about half as steep as Burlington Arcade, and exactly as steep as 
the Lowther Arcade, therefore no efiect could be produced upon the passen- 
gers arising from a feeling that they were descending something precipitous; 
the longest time occupied in passing through the tunnel would be about 
Shafts. six minutes. There will be four working Shafts, and we shall probably 

make more for air : these will be left open to give light ; should there be a 

desire on the part of the public, we could easily light it with gas. The 

Description of the deepest Shaft is about 220 fefet ; another would be 90 feet ; the principal 

fonnation of Tun- object of the shafts is for ventilation. The Bath stone continues down 

nel, &c. — strata Tr»/\ /• j • m 1 1 / m 

passed through, &c. to about 120 leet, and is easily cut through (until some time exposed to the 
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air) and we should be very glad of it, as it would be useful. There is an 
establishment in the neighbourhood to cut it up into blocks and slabs : it 
would be harder than clay to work, but it would pay for the cutting. It 
would in a great degree make its own lining; in some parts we should 

blast it. In passing through the tunnels I do not apprehend any 

danger from the effluvia from the engines. There is a tunnel already formed 

upwards of a mile long, on the Birmingham line. The inclination of Working of the in- 

our tunnel makes no difference ; the smoke would certainly be greater with ^ P «• 
two engines than with one. Whether I should take the goods up by a 
moveable assistant engine, or by a stationary engine, I have not yet deter- 
mined ; but we should use that which answered best. There is a Tunnel at Leices- 
tunnel at Leicester nearly a mile long, 12 feet high ; they bum coal, which 
causes much smoke, yet persons pass through it. If an assistant 
engine is used to carry the train up at full velocity, you have two engines 
at the same time, one of them behind the train. In passing down the 
inclined plane, the engines will not work, the steam must be shut off, 
and the damper put down ; then, instead of smoke there is an escape of 
heated air; the sound and effect of which is very different to smoke; 
if they are the same engines that are used upon the level line, the fire must be 
kept up. ——Upon the Canterbury and Whitstable Railway a pas- Canterbury and 
senger train starts every hour ; and a train for goods also starts every hour. ^^ ^* 
I have been down the Canterbury Plane twice without a rope in a single 
carriage, and when at its full velocity, it was stopped by the break Inclined plane 
within a distance of 60 yards ; there were five persons in the carriage ; ^^^" * ^ ^^^^' 
(therefore should the rope snap in descending the inclined planes, there could 

be no danger, as it is not absolutely required). The Break is a piece 

of wood that drops on the wheel, causing a slight friction; the resistance Description of the 

break* 

required to detain a carriage is very trifling, any thing applied to the 

wheel gradually stops it. On the Manchester and Liverpool Railway 

the engines and carriages run down the incline (which is steeper than 

ours) every day, (and the darkness cannot increase the danger, ours being 

in a tunnel). Upon the same Railway, with all their experience, they l. and M. Tunnel 

are making a tunnel upwards of a mile and a quarter long, (with a ^^y^ Liverpool is 

steeper inclination than ours); this tunnel is intended for passengers to go an inclined plane of 

into Liverpool, and they cannot have many shafts, as it goes under the ^ ^° 

town. The inclination is 1 in 100. If coke is burnt, heated air issues Necessity of shafts. 

from the engines instead of smoke. I believe the shafts would draw off the 
heated air, each engine being in the tunnel about 4 or 5 minutes; I do not 
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Tunnel on the Bir- anticipate any inconvenience! from it. There is a tunnel a mile and a half 
lo^^ft Wgh/* long upon the Birmingham line, and about 26 feet high, with no more than 

Means of ventila- four shafts. Should the ventilation be imperfect, it could be easily 

tmg tunnels. remedied by making a fire in one of the shafts, as they do in mines, or 

Assents and Dis- Otherwise. ^Between Bath and Bristol the assents are equal to 

andBristor^**^ 9 miles and 26 chains, the neuters SO^- chains, half-special 17| chains; total 
Curve } of a mile 10 miles 14 chains. The first Curve is about a quarter of a mile from th« 
radius quite safe. ^^^ ^f ^^^ plane, and is entirely in deep cutting, with a radius of three- 
quarters of a mile, which has been found perfectly safe for locomotive 
engines to work on ; it produces but the slightest inconvenience possible in 

the distance, but no difficulty. ^Fronr the tunnel the line proceeds 

Continuation of in deep Cutting for 2 j miles, until it gets to the open ground near Chippenham 
escnp on e ^^^ Wootten Bassct ; passes close to the town; runs northward, and crosses 

the Avon near Christian Malford : it then goes upon an embankment varying 

from 20 to 37 feet, through Grittenham great wood to Wootten Basset. 

Assents and Dis- Proceeding from Bath, the landowners almost entirely assent for a distance 

sens con inue ^^^^ near Corsham parish ; and through Chippenham and the immediate 

neighbourhood they all assent; through Langley Bural, still assenting, until 
we come to the parish of Draycot, where we have not received an answer 
from Mr. Wellesley ; we then enter the Marquis of Lansdowne's property, 
who assents, and then upon Lord Caernarvon's property at Christian 
Malford, which is an embankment, varying from 25 or 26 feet to nothing ; 
it is wet land; the Railway will improve it, as we shall make drains, 
on each side of the embankment ; we shall also make whatever bridges 
and culverts may be required, both now, and at any future time. The 
flooding of the land is owing to the stagnation of the water, but it does not 
ProTision for reach US. I consider that the several culverts would be thoroughly suffi- 
cient, even in cases of great falls of snow and sudden thaws, as they will be 
much larger than the surrounding ditches ; after Lord Caernarvon's there is a 
small portion of Lord Peterborough's ; the next I am acquainted with is Lord 
Holland's, it is a large wood, which we go partly through. The next pro- 
perty of any extent is Lord Clarendon's, which is very extensive, between 3 
and 4 miles in one piece ; I believe he assents. The next is the Charterhouse 
property, which is in the parish of Lydiard Tregoz ; they assent. There 
is no extensive property until we come to Stratton, St. Margaret's ; but 
they are generally consenting parties. We then go through part of Lord 
Bolingbroke's ; then they all assent until we come to another farm of 
Lord Caernarvon's, in the parish of Highworth; the line then passes 
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through a htm^ which is a saall e9tate for sale ; the line runs parallel 

the turnpike road; we sever small portions of the fields, which we Fields that have 

should purchase; we then come to Lord Barrington's property, he assents; ^"^ ^f^'" ^ 

y^ t 1 • 1 • vereci win oe pvur* 

we then come to Lord Craven s, he assents ; we are now m the parish 

of Baulking, we go through a considerable extent of property belonging to 

Mr. Bastard and his family. ■ The greatest cutting would be on the 

hill near Grittenham wood ; at one part it may be 70 feet, but by moving The greatest depth 

on one side I could make it less, and by moving it a little on the ^ ^^^^^E 7 ect 

other, take it under by a tunnel. We then pass through some extensive 

property, belonging to one or two colleges at Oxford. We pass through 

much property, all assenting, until we pass to Coombe lodge, at 

a distance of |- or ^ a mile from the house, and we have agreed to plant 

the Railway within a mile of direct distance from same^ either way, to 

keep it out of sight. The line is still in cutting, and passes through a 

farm belonging to Sir Francis Sykes, who assents ; we pass through 

several estates, who assent, until we come to Mr. Winder's, Purly House; 

he assents : it is a large house, having a considerable park. We have 

carried a Tunnel through Chalk hill, at the back of the house, to avoid it ; 

this tunnel is 1914 yards long. I should work it by shafts ; it is a very 

fine chalk, and could he easily made, and ventilated. The line then 

goes into deep cutting, and comes out in embankment : it soon gets into 

the property of Mr. Knowles ; we make this tunnel to avoid going through 

the house ; the expence of the house and grounds would be worth incurring 

to avoid it. We pass through several estates, on embankment, who assent ; 

we then come to Crown Property, where we cross the river Kennet, (which 

is the Kennet and Avon Navigation) close below Heading, on an embank-' 

ment, 20 feet high. We pass the meadows, (which are low, but well 

drained) sufficiently high for the roads to pass under. We pass 

through several estates until we come to Mr. Palmer's, who strongly 

objects ; we pass within ^ of a mile of his house, (at the back) which is in a 

park. The tunnel we now propose is about f of a mile long; last year it was 

1 mile long. The alteration has not been made with a view of annoying 

Mr. Palmer in any way ; if it would satisfy him, we should be happy to 

return to the longer tunnel, although we object to it on account of the 

expense. The expence of tunnel would be about £40. per yard; Expenee of a tuu- 

the soil removed it would go to the embankment over the Loddon, ^^ *^' 

and in front of Beading. We then cross the valley of Loddon, on a 

25 feet embankment. There will be two or three Bridges on the Bridges over the 

Loddon, the arches of which will be in 2^ bricks, and the- estimated cost ^^^^^' 
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£4462. We then come to (where we cross the Colne there will be twelve 
Bridge over the arches, of 20 feet each, the estimated cost of which is £3965.) the 

property of Mr. Leverson Gower, at Twyford, who assents ; we continue 
on embankment, 15 feet high, until we go into deep cutting in chalk, 
through a small portion of Lord 6aybroke*s, who dissents, and a consider- 
able length of Mr. Vansittart's, who assents, and proposes making a dep6t 
at one of his lodges. After passing through some estates that assent, we 
come to the valley of Maidenhead, where we cross the Thames, about :^ of 
Bridge over the a mile below the present bridge. Ours will consist of three arches, of 80 
n^«, at Mai- jjggj gp^jj gj^^jj^ Q^gj. jjjg river, and 30 feet above high water mark, and two 

on each side on the land, of 40 feet; the piers will be 12 feet wide, the 
width of the bridge is 31 feet from out to out, and the estimated cost is 
£21,000. We then get into Taplow Parish, and cut through two or 
three fields of Lord Orkney's, near Clifton ; after passing through several 
estates, we cross the road at Slough entirely in cutting, we approach 
within i of a mile of Bayley's school, and pass | of a mile the other 
side of the turnpike road, which is 1^ mile from Eton College, to which 
a Branch was proposed, but at the request of the College, we gave it up ; 
they likewise had an objection to the Railway, on account of the facilities 
which it would offer to the Scholars ; we are willing to remedy the same, 
by building a fence, or wall, for 1^ or 2 miles of either side of the College, 
A Wall, 8 ft high, thereby excluding them. I think it should be 8 or 9 feet high ; a single 
tSabou^lsllaS wall, 8 feet high, and 4 miles long, would cost £8000. or £9000., and it is 
or £9,000. intended to be on both sides the Railway ; but where it is on an embank- 

ment, (which is but for a short distance) it would be easy to line it with other 
materials. We pass on until we come to the parish of Hillingdon, passing 

through the property of Mr. Charles Towas, who assents; I met an Engineer 
on the subject, who apprehended danger from the floods, but we have 
arranged as to the arches. We pass on to Hanwell, and then to Ealing, pas- 
sing through the property of Messrs. Wood, with whom we had some diflS- 
culty, on account of our cutting up their farms, to which they attach 
great value ; we have however fixed a price, and arranged with them as to 
going across the fields with a belt of trees, &c. ; (there will be a covered 
way under the road at Mr. Wood's) this brings us upon the Birmingham 
Total amount of line, close to the canal. The total amount of assents upon the whole 

Assents&Disaents. jj^^^ j^ ^^^^^ ^^ gg ^^^^^^ g^ chains; neuters, 17 miles, 26 chains; special 

answers, 8 miles, 39^ chains ; making a total 91 miles, 72^ chains: and 

the dissents, 23 miles, 36^ chains: Total upon the whole line, 115 miles. 

Special Answers. 28 j chains.— -By Special Answers I mean such as " Declines to give 
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an answer," and *' abroad.'* If a party says, " I will give no answer," we Neuters. 

class it Neuter;* we generally consider Neuters equivalent to Assents, if they 

do not Dissent before the bill passes they are Assents, T he Proprietors 

and Occupiers are returned separately. It is customary to pay for the Land ^yst. of Valuation. 

at a Valuation, and give a sum over and above for the injury or imagined 

injury done. ■ The Great Western Railway will leave the London Route & Distances 

and Birmingham Railway 4 miles from the dep6t, just beyond the New ^^J^^^en"^^^ 
Cemetry ; thence pass through Southall, close to the market, within 2j miles 
of Uxbridge, just North of Slough, and North of the Great Western Turnpike 
Road, touching Maidenhead, through Reading, within 3 miles of Walling- 
ford, within 4 of Abingdon, through which the communication with Oxford 
would be effected, which is within 10 miles of Oxford, close to Wantage, 
within 6 miles of Cricklade, within 4 miles of Cirencester, 19^ miles 
of Stroud, close to Wootton Bassett, within 6 of Malmsbury, within 11 
of Tedbury, within 6 of Calne, through Chippenham, between which place 
and Bath there is a Branch, included in the Bill, and another Branch to 
Melksham, Bradford, and Trowbridge, within 7 miles of Devizes.— 

POPULATION. 

Comparative Table of Population of the different Towns lying within 
Ten Miles of the Great Western Railway and the Basing and Bath Railway. 



Parishes which are spread over a considerable Surface, and have no central Towns, 
are not included. 

N. B. — ^No Town is taken into this Calculation lying nearer to London than Fifteen 
Miles, or containing fewer than 1,500 Inhabitants. 



Great Western Line. 

Uxbridge and Hillingdon - 6,885 Highworth - - d>]27 

Windsor and Eton - - - 10,335 Swindon - - . 1,742 

Maidenhead - - - - 6,817 Wootten Bassett - 1,896 

Marlow 4,237 Cahie ... 4,876 

Henley - - - - - 3^618 Cricklade ... 1,642 

Reading .... 15,595 Malmsbury - - 2,169 

Wallingford .... 2,563 Chippenham - - 4,333 

Abingdon .... 5,259 Corsham ... 2,952 

Oxford 20,649 Laycock ... 1,640 

Farringdon .... 3>033 Box .... 1,550 

Wantage .... 3>282 Carried forward - 108*200 

* There appears to be some little ambiguity here, as << Declines to give an Answer " is classed 
Special Answer; and ** I will give no Answer" is classed Neuter. — Editor. 

L 
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Table 



Brought forward 


I 


Proposed Branch to Gloucester. 


Cirencester 


- 


5,420 


I'etbury 


- 


2,939 


Stroud 


- 


8,607 


Mincliinhampton 


- 


7,255 


Painswick 


- 


4,099 


Avening 


- 


2,896 


Horsley 


- 


8,690 


Kingstanley 


- 


2,438 


Stonhouse 


- 


2,469 


Uley 


- 


2,641 


Bisley 


- 


5,896 


Dursley 


- 


8,226 


Carn 


- 


2,071 


Gloucester f 


- 


11,933 


Cheltenham 


- 


22,942 



108,200 



88,0-22 



of 



196,222 



Kinnfston Parish - 



- 7,257 



f Gloucester and Cheltenham both con- 
tain a greater Population than is here 
stated, in consequence of the new buildings. 

Suburbs of Gloucester - 8,494 
Do. Cheltenham - 3,692 



Making a Total of - 12,126 



Population. 



Basing 


and Bath Line. 




Brought 


forward 25,881 












Southampton Line from 


London to 


Oakingham - 


- 


* 


3,139 




Basingstoke. 






Newbury 


- 


- 


5,959 




Ewell and Epsom - 


mm 


5,082 


Speenhamland 


- 


- 


8,044 




Chertsey 


- 


4,795 


Hungerford 


- 


- 


2,715 




Guildford 


- 


3>924 


Burbage 


- 


.. 


1,448 




Odiham 


- 


2,647 


Marlborough 


- 


- 


3,426 




Basingstoke 


- 


3,581 


Puzey 


- 


- 


1,588 




Farnham 


- 


8,228 


Devizes 


- 


- 


4,562 




Kingston 


- 


3,151 


C^nvryt^A Ti 


orward 






25,881 


Windlesham 


- 


1,912 


V/cuncu i< 














Woking 


- 


1,975 



Towns common to loth Lines. 



Trowbridge 

Bradford 

Warminster 

Westbury 

Froom 

Melksham 



10,863 

10,102 

6,115 

7,324 

12,240 

5,866 



35,295 



61,176 



52,510 
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Great WeBtem Line - 108|200 

Branch to Gloucester 88,022 

196,222 

Suburbs of Gloucester and C!hel- 

tenham - - - - 12,126 

Towns common to both Lines - 52,510 



Total 



- 260,858 



Basing and Bath, including the 

Southampton to Basing Line 61,176 



Towns common to both Lines - 52,510 



Total 



- 113,686 



mthont Suburbs of Gloucester and Cheltenham. 
Great Western Line - - 248,732 Basing Line 



- 113,686 



We have made all the requisite Borings to ascertain the nature of the Soil, 
M'hich I should say upon the whole is rather favorable. The only Lon- 
don Clay we have is for a short distance after leaving the Birmingham line ; 
it is in Cutting and the greatest depth is but 22 feet, which is not suffi- 
cient to cause any difficulty. From London to Reading it c( nsists almost 
entirely of excellent Gravel, at Reading there is some Chalk ; in the first hill 
through Reading there is a small quantity of Clay with the Gravel, upon 
leaving Reading it is very hard Chalk, which in the neighbouring quarry 
stands upright. The line thence through the North of Berkshire, being 
upon the surface, the quality of the soil is of no comparative consequence. 
The Oxford clay, which is as bad as the London clay, ranges in that basin 
until beyond Swindon, where it is almost entirely Clay, and continues 
so as far as the Avon at Chippenham ; upon crossing the Avon it is a 
Stratafied Stone, rising in beds : it lies above Oolite of Bath. We wall the 
sides of our clay banks, as we shall have Stone at hand. Passing Chip- 
penham the cuts are still in Stratafied Stone, which is very easily worked ; 
they form dry walls of it, in place of hedges, in the neighbourhood. It 
continues the same until we arrive at Box Hill, which is in Bath Stone ; 
the entrance of the Tunnel is in Cornbrash, which is Stratified Stone. We 
then pass through the bed of Bath Stone, and enter the Clay which lies 
below it ; the first hill after that is in the same Stone, and the next 
in Clay. The Cuttings are not of any extent until we come to Bath and 
Bristol ; it is principally Lias Lime Stone and Red Sandstone. Most of 
these soils will be useful in constructing the Railway : the Cornbrash will 
be useful, the Bath Stone, of course, and the Lias is used for walling and 
building purposes; the Red Sandstone will also be useful; the Gravel 
would be used for ballasting, it likewise makes good embankments ; Chalk 
is used for the same purposes.— The Soil of the Northern is much 
superior to the Basing line, as the valley of the Avon up to Bradford is 



The Borings are 
favorable. 

Description of th« 
Soils passed thro*. 



Tlie sides of theClay 
banks to be Wajled. 



All the Soils will be 
useful, particularly 
the Bath stone. 



The Soil of the G. 
W. superior to that 
of the Basing, & less 
difficult to work. 
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formed of slippery Debris from the hills ; they are frequently moving, and 

tw^^h w^ ^ ^^^P cutting through them would be both diflBcult and dangerous. We 

Land, but gains no have no cuttings in so difficult a soil. A great portion of the Land on the 

ranuge y it. Southern line, at least from Newbury to London, is of inferior value, being 

principally Heath and Waste Land, which would not influence it much ; as 
there is no surrounding population, it was an object with me to select a 
direction that would admit of Branches to neighbouring towns and districts. 

Gradients of the Great Westerv Railway. 



Table 

of the 

Gradient!. 



Oistimcf^ 


Total Rise 

from 

Bristol. 


Length 

of 
Gradient 


Difference of Level. 


1 


Gradients. 


from 
Bristol. 


Rise. 


Fall. 


Per MUe. 


Proportion 
to Base. 


Mis. Chs. 


Ft. In. 




Ft. In. 


Ft. In. 


Ft. 


In. 




4 53 


5 7 


4 53 


5 7 


— 


1 


2 


'i'i^OH 


8 59 
11 


21 6 
37 


4 6 
2 21 


15 11 
15 6 


— 


3 
6 


11 
10 


T^5 
T+T 


11 24 


38 6 


24 


1 6 


— 


5 





Tjfsf 


11 45 


34 


21 




4 6 


17 


2 


T^ 


11 75 


34 6 


30 


6 


— 


1 


4 


nnVv 


16 57 


77 6 


4 62 


43 


— 


9 







19 13 


199 


2 36 


121 6 


— 


49 


7 


%^ %0 %0 

lis 


21 18 


" 176 9 


2 5 


— 


22 3 


10 


9 


Ti7 


24 38 


140 6 


3 20 


— 


36 3 


11 


2 




26 73 

27 41 


140 3 

141 6 


2 35 

48 


1 3 


3 



2 


1 
1 




41 17 


289 


13 56 


147 6 


— 


10 


9 


TTir 


50 4 


240 


8 67 


— 


49 


5 


6 


UTJ 


59 11 


172 


9 7 


— 


68 


7 


6 


Tiff 


59 53 


171 


42 


— - 


1 


1 


11 


sVrff 


62 


157 9 


2 27 


— 


13 3 


5 


8 


irfr 


66 4 


126 


4 4 


— 


31 9 


7 


10 


TT+T 


76 76 


105 


10 72 


— 


21 


1 


11 


stVt 


77 78 


100 3 


1 2 


— 


4 9 


4 


8 


ttW 


83 31 


89 6 


5 33 


— 


10 9 


2 





Wrs 


85 20 


96 3 


1 69 


6 9 


— 


3 


7 


nVf 


88 69 


92 


3 49 


— 


4 3 


1 


2 


«Vy 


96 40 


50 


7 51 


— 


42 


5 


6 


-^H 


104 77 


46 6 


8 37 


— 


3 6 





5 


TT+ffff 


107 40 


61 6 


2 43 


15 


— 


5 


11 


sir 


108 1 


61 6 


41 


-« 


— 


LereL 


Level. 


110 


50 6 


1 79 


.— 


11 


5 


6 


vh 


110 75 


50 


75 


— 


6 





6 


ttAzt 


115 27 


67 


4 32 


17 


— 


3 


10 


TsVr 
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The Levels, starting from London to Bristol, are as follows : for Tke levels of the 

G.W. 



4 miles and 32 chains, it rises from the Birmingham Railway at the rate 
of about 3 feet 10 inches per mile, or 1 in 1367, which in reference to 
Locomotive power is nearly level ; then, for nearly a mile, it rises 6 inches 
per mile, or 1 in 9900 ; then, for two miles, it rises 5 feet 6 inches per 
mile ; or in other words, — For the first 60 miles from London, there is 
nothing above feet 7 inches per mile : it is generally running from a Level 
to 4 or 5 feet per mile, then there are some inclinations of 7 feet 1 inches 
per mile ; but in the first 74 miles there is nothing above 7 feet 10 inches 
per mile, or 1 in 673 ; to the 96th mile there is nothing above 1 1 feet and 
a fraction per mile ; so that the highest inclination we have to encounter 
with the Locomotive power is llj feet per mile, which is 1 in 473. 
At the Box Tunnel comes an inclination of 2 miles, 36 chains, at 49 feet 

and a fraction per mile, or I in 107. The Levels of the Basing Line 

are as follows : about 6 continuous miles and 54 chains, or 1 in 202, which 
is about 26 feet per mile, near Devizes; there is also a Plane near Hunger- 
ford, 7j continuous miles, 1 in 250, which is about 22 feet per mile ; there 
is another Plane near Burbidge, 3^ miles, 1 in 264, which is about 20 feet per 

mile; there are several shorter ones, 1 in 330, or 16 feet per mile. 

There are several upon the Southampton line 16 feet per mile. The 

Proportion of Power required at those different inclinations, supposing the 
power of the Engines to be the same, would be as follows : taking the 
Friction at 280, or 8 lb. per ton, which is about what it is in practice, sup- 
posing the Weight of the Engine to be 10 tons, and the gross Load drawn 
upon the Level to be 1 10 tons, it is found to be 1 in 473 ; the gross Load 
drawn would be 59 tons and a fraction : This is the greatest Inclination on 
the Great Western, except the Plane near Box, where it is intended to 
have an Assistant Power of some description to overcome it. At 1 in 202, 
it would be 1 in 36, and the proportion between those two would be as 
100 is to 163^^ : so that supposing the Engines to go along the whole of the 
Basing line, and to carry their load up the long Inclination, the proportion 
of the Load would be diminished in the proportion of 100 to 163, a Loss of 
Power of 63 per cent.; but supposing them to have an Assistant Engine 
upon that Plane of 6 miles, as we have near Box, 2j miles, they having 
to attain rather a greater elevation, but doing it more gradually, and as the 
other Planes that remain upon the line would govern the power of the 
Engine, the proportion of the power would be for the Plane of 264, as 1 00 
to 136, or 36 per cent, over the power required upon the steepest Plane 
upon the Great Western ; and supposing them still to have an Assistant 



3 ft. 10 per mile, or 
1 in 1367, nearly 
equal to a Level. 



The highest incli- 
nation encountered 
by locomotive pow- 
er will be ll^ftper 
mile, or 1 in 473. 

Description of Box 
Tunnel inc. Plane. 



Levels 

of the 

Basing 

and 

Southampton. 



Friction equal to 
about 8 lb. per ton. 



Comparison 

of 

Power 

required 

on the 

opposing Lines. 
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8uperiorHy of the engine upon those two Planes, making three long Planes altogether, still 
rJ^ ip P®"^ ^ the general run of the Inclinations of IG feet per mile would require an 

increase of power of 20 per cent, more than would be required on the whole 
length of the Great Western, with the exception of the plane; that is upon a 
supposition of three Assistant Engines being upon different parts of the 
Line : one at the Plane of 6^ miles, another at the Plane of 7 miles and 28 
chains, another of 3^ miles ; all these Planes are between Basing and 
Bath. By going slower at these Inclined Planes, Engines of less power 
may be used, but I have supposed Engines of equal power, carrying equal 
weights, with equal speed ; this induces me to say, that there can be no 
doubt as to the Northern Line being the best. On the other some of the 
Levels are very Steep, whereas we are able to keep them low ; even if the 
communication with great Towns was equal, I should prefer the Northern. 
A short steep Inc* I Stated, that in their long Inclination of 1 in 202, they have to rise 

pref. to a long one, ^ greater total Height than we have in our short one of 1 in 107. We 

altho not so steep. 

preferred a short steep Inclination to a long one, and 1 in 202 would be 
very steep, and to carry Engines all along the Line, of sufficient power to get 
up, would be very expensive. Our Plane would not be so steep as absolutely 
to require additional power ; as upon the Plane on the Liverpool and Man- 
chester Railway, which is steeper, they do not always use an Assistant 
Terminus of the Engine.— — ^The Terminus of the Southampton Railway, as laid down, is 
Southampton R. ^^^^^ gg ^jj^j^g ^^^^^ ^^^ Turnpike Road, above the foot of Vauxhall Bridge. 

Amount of Cut- The Amount of Cuttings upon our Line are as follows : between 

wfwItPavti^s' London and Reading, 2,402,173 cubic yards; from Reading and Bath, 
78,000 per mUe. 6,386,042, making a total of 9,750,166, which includes the Branches: 

this gives upon an average about 78,000 to the mile.^ Spoil 

Spoil Banks. Banks are made where there is more earth than is required for the 

embankments, and land is obliged to be purchased, upon which it is laid in 

heaps, to save its being carried away. We have no Spoil Banks, they 

Side Cuttings, are generally considered objectionable. Side Cuttings are made to get 

earth to make embankments, when there is not sufficient ; we have none 

upon the Great Western. There is but one place where we have any 

General run of deep Cutting above 40 or 50 feet deep, and that is 70; the general run of 

DrEmS^mente ^"^ ^^^P c^"ing is 30 to 40 feet ; our Embankments are from 25 to 

25 to 30 ft. 30 feet; there is a short one near Box, nearly 40 feet; it is 37 feet near 

Chippenham; over the Brent, near London, it is more than 40 feet. 
The Cutt. and Em- ^^ regulate the height of an Embankment according to the quantity of 
ban. shodd be about Cutting we have to form it, although it must be regulated by the general 
case with the G.W. level of the Railway, yet that level is regulated by the line of the country; 
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Our Cuttings and Embaukmeats are nearly equal.- 



•At the Brent Brent Viaduct 



there is a Viaduct of nine arches, from 60 to 63 feet high, and 60 feet span, 
the estimated cost of which is £22,000.; and at one end of the Viaduct^ for 
a short distance, the embankment is at that height, which would be prin- 
cipally in gravel. The Cuttings upon the Basing line are as follows*— 

from London to Basing about 10,000,000 cubic yards, as stated by Mr. Giles 
in the House of Lords last year; from Basing to Bath I make 11,500,000, 
(some Engineers state it may be reduced to 10,596,000); and from Bath to 
Bristol 2,500,000,— that would make altogether 24,000,000 of excavation. 

— ^ There are several deep cuttings on the Southern line from London to 

Southampton; there is a Cutting near London of 116 feet, 1 believe they 
have reduced it 10 or 12 feet; there is one of 116 feet through St. George's 
Hill, near Oatlands ; there is a Cutting at Frimley from 60 to 90 feet ; from 
Basing to Bath there is much heavy Cutting; there is a short Tunnel of half 
a mile near Bradford, where the Cutting is from 70 to 75 feet at one end, 
and 6 feet at the other ; then they come to a hill with a Cutting of 1 14 feet ; 
then there is a Cutting 100 feet deep, and another 90. The Tunnel 

through the hill at Claverton is just upwards of one mile in length, and in 
1 10 feet Cutting at one end, and 68 feet at the other ; it is laid down Level, 
but the Engineer stated he should give it an Inclination probably of 16 feet 
per mile ; it is intended to be worked without shafts, and the soil taken 
out at the ends ; he proposed carrying a small Driftway, and then enlarge 
it, in order to have a number of places to work at once ; but still the materials 
must be taken in, and the earth brought out at the ends. The extreme 
Height of earth above the Tunnel is 375 feet; there is a height of 355 feet 
for half a mile, it then drops ; it is almost out of the question having Shafts, 
although they are necessary for the Ventilation. This tunnel would occupy 
about three minutes to pass through. (The Box tunnel would occupy about 
5 to 6 minutes at the same speed.) We might have had all our 

Tunnels Open Cuttings, except the Box Tunnel, without exceeding the 
amount of Cuttings upon the Basing Line.- —I consider a deep Cutting 
through open pleasure Grounds more objectionable than a Tunnel beneath 

them, and an Embankment still more objectionable. If I had expunged 

all the Tunnels, with the exception of the Box Tunnel, and a small one 
near Bristol, it would have raised the Line a little, and made an addition of 

2,000,000 cubic yards of Cutting. A Cutting, 14 to 20 feet, is the most 

advantageous Cutting, both in reference to the expence (if it was 30 feet, it 
would make a difference in the cost of a Bridge) and to the convenience of 
the Landowner; being just the height of the Bridges, and gives a free com- 
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munication upon a level; where Cuttings are deeper, it causes greater gashes 

Objections to in the land, and makes a greater number of communications necessary. 

Deep Cuttings The same thing applies to Embankments, the higher they are the longer 

and the Arches must be, and it causes greater expence to proprietors should 

Embankments, they wish to construct an arch for their private use. The severance of 

Land is also more expensive where in deep Cutting or high Embankment ; 
therefore the Basing Line, independent of expence, interferes more with 
the country, the amount of Cutting between Basing and Bristol being 
Expence of Cutting 14,000,000.; the cxpencc of Land alone between these two points is 
JJor'th^'^B^big ^0 per cent, greater than ours, which is under 10,000,000; and the Bridges 
than the G. w. also would be more expensive. The London and Southampton Rail- 

Average Cutting ^*y ^P '^ Basingstoke, and from Basingstoke to Bristol, averages about 
per Mile upon 200,000 yards a mile of Cutting. The London and Birmingham averages 

several Railwavs* 

^ about 110,000. The Liverpool and Manchester 100,000, and the Great 
Amountof Tunelg. Western 78 or 80,000. From London to Basing there are no Tun- 

— G. wf *^^' neU; from Basing to Bath one a mile in length, and another ^ a mile; our 

total length of Tunneling is 4 miles, 54 chains ; we have a few chains less 

— L. and B. Tunneling than the London and Birmingham, which is 1 1 1 miles long. The 

total amount of Tunneling upon our Line, including removing of soil, lining, 

&c., amounts to £280,000. The Tunneling upon the Basingstoke 

amounts to about 2,600 yards, of much worse Soil than ours; the Engineer 
of the Line admits it to be Fuller's earth, with springs in it, and take it at 
£40. per yard, which is less than I have put it at, it amounts to £104,000., 

which is much below what it will cost. ^The aggregate Amount of 

Cutting and Tunneling upon our Line amounts to £767,500. The quantities 
upon the other Line from Basing to London, at the same prices, although 
their lead is a mile longer than ours, amounts to £810,000. ^The 

Estimate. Estimate includes all expences attending the Works, as well as the expence 

of the Railway, allowing a large amount for Contingencies and unforeseen 
difBculties. I was not limited to any precise Amount to be expended ; my 

Original Estimate, original Statement was about £2,700,000., £2,800,000. or £3,000,000., but I 

found it would not amount to that sum ; my Estimate has been approved of 
by several Engineers. The Details are as follows : — 

Details of Estimate Excavations and Embankments, 9,750,000 yards, at 

G. w. Is. per cubic yard £487,500 

Masonry, including Bridges, Viaducts, drains, and 

walling 459,725 

Tunneling 279,195 
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Forming the road, fencing, &c. at about £5,000. per mile 630,400 

Depdts 57,000 

Locomotive power, carriages, &c 57,000 

Land and compensation, allowing a large overplus for 

contingencies upon the land 280,000 

Making a Total of £2,260,820 

And leaving something more than 10 per cent, for 

contingencies 249,180 



Estimate. 



Making a Total of £2,600,000 

The prices of the above are about the same as are now being paid upon the pnces same as the 
London and Birmingham Railway. To excavate Gravel, which is a tolerable ^- *°^ ®- 
easy Soil, and carry it a distance of three miles, would be very cheap at , u- j r 

'f ' J ^ ' J r Itf. per cubic yd. for 

Is. per cubic yard, which is the price I have allowed for Cuttings and Cutt and Embank. 

Embankments on our line ; the average lead being 2^ miles, (we have leads ~^®^ ^i ™^^®®- 

of 6 miles, but the average is 2^) the leads on the Basing line are longer. 

One shilling is the price paid on the London and Birmingham Railway. 

We have allowed about four Bridges per mile for the accommodation of the FourBridgestothe 

Public and Owners of Land; and the annual expence of keeping them in °^®' 

repair is not much. In the event of there being an Enclosure Act, 

the expence of Bridges for any new Roads would fall upon the Company ; Enclosures. 
but the cost of Bridges is greater in an unenclosed country than in an 
enclosed, because there are a greater number of small narrow Roads, than 
where it is better laid out -— — I have examined the country between our 
Railway and Gloucester, with a view to a Communication, and find to the 
eastward of Gloucester there is a range called Cottswold Hills, which to a 
certain extent cut off Gloucester from any communication ; these hills to 

are at that part of the Line between Cheltenham and Oxford : and a Line 
between Tring and Gloucester would be across the highest part of these 
hills, where all the Streams run that supply the numerous Rivers both East 
and West of this part of England ; the Thames is close by, and all the 
Streams that run down into the Severn, so that I do not consider a Line 
between the latter places altogether practicable. The Branch to Gloucester 
leaves our Line at Swindon, and there being no break whatever in the before 
mentioned range of Hills, except one which was taken many years ago by 
the Stroud Canal Company, we should pass through the same gap, the 
summit Level of that Canal basing 90 ft. low^r than the Kennet and Avon 

M 
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Canal. The waiter communication between Stroud and Oxford branches 
off at Swindon, and gets to Oxford North East by East ; it then branches 
into two, and joins the Wilts and Berks Canal. It is in this same valley 
that the Railway passes, and on the North of the Marlborough Downs. 
If I was employed to point out the best line between Crloncester and 
London, I should bring it in this same direction, as I do not think I could 
carry any Line from Oxford to Gloucester without coming as far as Byberry 
Colne and St. Aldwins, which would bring it within five or six miles of the 

Canal I am speaking of The Great Western is the only Line 

between Bristol and London which affords the means of Communication 
with other Towns in that district. Between London and Bristol there is 
the large Chalk range, that extends from the Bristol Channel a considerable 
way up to Wantage, and the centre of the County of Berks, and drawing 
a meridian at Reading, and another a little East of Bath, there is a com- 
plete table land, very elevated, between the two places; and there are no 
large commercial Towns between the two ; so that a railway would be 
almost impracticable. But there is a valley between Basingstoke and Bath ; 
by following this valley, Salisbury Plain and the hills about Highclere are 
to the South, and Marlborough Downs to the North. By following 
the gap, although you are cut off from branches to the South, you get 
into a valley 160 feet lower, and have the North open to you. The large 
Towns West of Bradford and Trowbridge are open equally to the one and 

to the other. A Communication may be made from Bristol to 

Southampton, by a Branch from our Line at Reading or Twyford ; but the 
communication between the two places is very inconsiderable, as a pro- 
portion of two Coaches and a half only leave Bath and Bristol for that 

direction daily, so that it would never pay for a Railway. 1 have 

not yet constructed a Railway, but I have been engaged upon works 

where Railways have been used. 1 was Engineer to this same 

projected line of Railway, during the last session of Parliament. It 

was then from London to Reading, and from Bath to Bristol only, omitting 

The Line last Ses^ the part between Reading and Bath. 1 calculated it would take 

sion was from Lon- i.^ ^ i.i. /•■i., -r^., 

don to Reading and about two years to complete that part of the line between Bnstol and 

Bath to Bristol only Bath. ^The Expences incurred in Parliament last year were about 

Expences last Ses- £35,000. to £40,000. which will be included in the cost of the work, and 

sion £35,000. or „ . ^ >* , . .• ^^^^ ^ ^ . 

£40,000. allowed for out of the item of £200,000. for Contingencies. 

I examined three spots with a view to a Terminus in London : one near 

London Terminus. Waterloo Bridge, one near Millbank, and one near Vaujfhall Bridge* (I 

atated before the Committee last year, that the Termination next the Riv!^ 
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from the Hoop and Toy at Vauxhall, by a Viaduct, would cost £ 180,000. 
not £800,000. as erroneously reported.) There was also another near 

Paddington. A Terminus on the banks of the Thames certainly would ^ Terminus at 

be desirable, if other advantages were combined with it. I thought, and Vauxhall would be 
still think, that the Terminus we had at Vauxhall Bridge was better than ^^^^ l. and BlTbiu 
joining the Birmingham Railway. I also thought that two large Railroads t^e latter is conve- 
briuging their Traffic to the same part of the Town an objection, besides 

the difficulty of making arrangements between the two Companies. 

The Terminus of the London and Birmingham Railway, according to the 

Extension, is at Euston Grove, (I think at an Inclination of 1 in 86 or 90) 

which situation is convenient. Light goods could be distributed over London Advantages of the 

in Carts and Wagons, and Heavy goods would go down the Regent's Canal, Termmus. 

to be carried by the River ; a great increase of Trade is expected upon 

the Canal. I therefore think it is perfectly capable of carrying our Trade. 

1 stated last year, when the Terminus was intended to be at Vauxhall. ^^. ^ ^ . 

^ ' ' Objections to the 

that I considered a Line like the present, by the Paddington Canal and the Terminus. 
Regent's Canal to the Pool on the whole objectionable, as there are twelve 
Locks, occupying seven or eight hours in going down ; and is therefore expen- 
sive, and I am still of opinion that it is objectionable compared with a better. 

^The main Dep6t upon the Liverpool and Manchester Railway is in the p. . |^ 

street, above 200 yards from the nearest wharf. There are no means of lifting 
goods from the ships to the wharf by a Crane, therefore anything going by 
the Railway heavier than a man can carry must be put into a Cart and 
taken to the Depdt ; in fact. Vessels that are engaged in the Manchester 
and Liverpool Trade do not come to that Dock, but stop half a mile off, 
where the Goods are generally unshipped, and taken to the Warehouse 
of the Consignees, and afterwards sent to the Railway. The distance from 

the Terminus of the Railway to the Wharf is not more than 60 yards. 

(This same Railway crosses one Turnpike Road upon a Level.) At 

Bristol the trade is carried on much in the same manner, except to a 

greater extent, the Warehouses not being at the Wharf. ^To sum up, 

the general advantage of this Line are as follows : the Country is naturally of the G. w. line- 
Level, affording an opportunity of making a Level Railway ; there are great 
facilities for making Branches to many parts of the West of England, and the 
Soil also oflTers very great facilities of Construction, as the greater part of it 
is in Gravel or Stone, which is valuable and easily worked. (Of course 
Devonshire and Cornwall are upon both to the Great Western and Basing 
lines.) 
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Security required, mate^ the most eligible Tender is then accepted, and Secority reqnired for not less than 

£500* I am not aware of any advantage derived by the Engineer oat of the Contracts ; 

it is entirely in the hands of the Directors. 1 have known Contracts let to Pevsoa» 

without any Security or Agreement ; in such cases it is divided into small Lots, and let 
Method of letting to the Class of Men employed by a Contractor, that is to the Head of a small Gang* 

When a Gang is set to work the Contractor finds all Materials and Waggons, Wheel- 

barrows. Rails, Sleepers, &c.; he has to keep the Catting free from Water, and variooa 

Excavate for 4\d. things of that kind. The under Contractors merely excavate for 4{d. or 5d. a Yard, 

Labour only. " *"^ **"* ^^^^ nothing to do with other items and contingencies. A Portion of our Work 

has been done for that Price, the original Contractor taking all risk of slips, &c., so that 
Objections to the ^^^^ ^^^ tackle would amount to very nearly half the expense of the Cutting. It would 
above mode. of course vary, according to the Lead and Depth of Cutting ; the Depth of Cutting and 

Embankment materially increases the Danger of Slips, as does the Length of the same. 
In the event of the Works costing more than the Engineers's Estimate, he may accom- 
modate them to the latter better with this sort of Contract. I have known the petty 
Contractor execute the profitable, and throw ap the unprofitable part of the work. 
The Commencement ^liich produces an advance of price. The early part of a deep Cutting is of course the 
of a Cutting the most profitable, the Lead being then but short ; and the tools and tackle beinir new 

cheapest part of it. 

they require no repairing, when at the latter part they require a great deal, also many 
Eight Contracts are more hands. We have let Eight Contracts on the Grand Junction, to the amount 

let on the G. J. ^j. £eoo,oOO.„ which is within £4000. or £5000. of my Estimate. We have let about 
At an Average of 4,400,000 cubic yards of Cutting for about £ 160,000. or £170,000., being very nearly 
with 1 Mile Lead. 0<f. a Tard. The average Length of the Leads is under a Mile, the longest being 
Do. \ld, IfMile 1^ of a Mile, which is nearly lid. a Yard. The extent of the Lead regulates the 
i. . « . Price ; for a Lead of Three Miles I should think 13rf. per cubic yard a fair Price, but 

1#. la. a fair Price , ,, , « ■ -r ■• • <• ^i -n j ^^ ^ i. i j t 

for a 3 Mile Lead, it would depend on the Inclination of the lioad it was to be led upon.--—— I was 

examined last year for the Opposition to the Southampton Railway; the average extent 
Detcrip. of Work qf the Lead there was four miles ; I am sure it could not be executed for 4Jrf. or 5rf. 
Prices of the above ^^*' George's Hill was stated at 5d. by Mr. Giles) per cubic yard ; it would be at least 
&c. Is. 2d., but it would depend on the Levels. I have no doubt Mr. Giles lets the work 

upon the Southampton Line at less than 5d. per yard, but the Company ISnd Waggons, 

Barrows, Rails, and all other articles, and they will not know what it costs them until 

The Economy of the completion. I think works may be executed much cheaper in large Contracts. 

large Contracts. When a Contractor has a number of things to do he makes one part fit in with another; 

but where one man has to build a Bridge^ another to make an Embankment, they will 
not study each others convenience; the man building the Bridge requires materials 
brought down to the spot, and the Contractor for the Embankment will not let him have 
The System of Em- his Rails, &c. Upon the Liverpool and Manchester Railway the system of letting out 
was tried upon L. the works, and finding the materials was tried ; that is, the Company found Rails, 
and M. and failed. Chairs, Sleepers, ballasted the Road, and took upon themselves all Risks, and kept all 
Particulars of same, the Cuttings free and clear of Water ; but it was found not to answer. A s an 

Cost of Waggons, instance of the Value of Tackle when done with, (a Waggon costs from £25. or £27. 

to £35.) our Waggons, which cost upwards of «£30., were sold for £5. lOs. and we paid 
all expenses for keeping them in order. - The Estimate for Fencing upon the 
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-SoDlhamptoii line per nmning ynrd was 1$. Od. We are paying npwarcb of 4tf. per Comp. ibove with 

roimiog yard for oar Fenciog. I consider Mr. Bmnel's Estimate a veryfairone; (t^e 4^. per' Yard for 

Contingency Fand of 11 per cent.» is one per cent, more than is generally allowed) P^n^iDg G. J. 

.be bas toiBe at 4«., and some at 5s» in bis Estimate ; Is. 6d. is ont of the question ; 

4#* is good, As. 'M. is better, and will do the work. The Estimate for the Railway 

upon tbe Sotatbampton Line was 49. per mnning yard, we pay 10s. for the same npon the 

Grand Junction Railway ; I cannot tell bow it can be done for 4s., as it includes tbe Railwajr, including 

Ballasting, which is tbe Road Materials, such as broken Stone or Gravel, put under and pe^r Yd^nfnnir^G J . 

between tbe Blocks forming tbe Roadway. For an average Lead of If Miles they 

pay Aid.; we pay Qd. for an average Lead of One Mile. Deep Cuttings and high Averafire Lead of 1 

Embankments involve expensive Bridges, Drainage, and unforeseen contingencies ; it ^^^l ' ^^^ ^^ 

may likewise be considered injurious as defacing tbe Land. St. George's Hill is Objec.todeepCatt. 

I believe a Cutting of 116 feet deep. I stated that it would take seven years to and high Embanks. 

complete it by tbe best methods 1 have seen used ; calculating that 800 yards may be ' g » 1 • 

put over tbe Embankment (that is teamed) in one day, and allowing :250 daysto o ne 

year, (deducting for wet days) will produce 200,000 cubic yards per annum. In tbe 

Cutting there was 3,500,000 cubic yards, and only 1,500,000 of it is required for tbe 

Embankment; therefore, there are 2,000,000 more than is wanted, which may go to Calculation 

spoil while the Embankment is being made, but it being thrown out at the same time 

will not facilitate the progress of the Embankment.-* "The Levels have been altered 

since tbe Act was passed, the Embankments raised, and the Cuttings diminished. '™^^ omp e ion 

By lowering the Levels you increase tbe amount of Earthwork upon tbe Embankment, 

Tbe Embankment is tbe proper measure of the time that will be required to complete 

the works, because it must be worked from one end; a Cutting may be worked at both, 

and much of it may be thrown into spoil. Regarding my calculation that 800 Yards of Em- 

800 Yards would be the amount of a Day's Cutting, I judge from my experience upon brteamed pl'i^Da'*" 

tbe Liverpool and Mancbester Railway ; we could not exceed it, even working 18 or 20 jhe above proved 

boars a day, and we bad a great number effaces, so that tbe men were all concentrated^ ^P^^ ^^^ ^* ^"d M. 

Now, tbe width of an Embankment limits the teaming, as we could only bring tbe 

Waggon up to tbe face of tbe Embankment, when of necessity it must be teamed before 

we could load another. ■ 10 or 12 Men is tbe maximum that can be employed 

.to team. In a Cutting 1000 or 1,500 Men may be employed, but they cannot team 

more tban before stated ; certainly, upon extraordinary occasions, 1000 may be teamed 

by working tbe 24 hours, but Night* work is very expensive, and it requires some time to Night-work expens. 

replace the Rails* ^In forming an Embankment there are generally two Roads, one Method of working 

to bring the loaded Waggons up, tbe other to take them back when teemed; after an Embankment. 
.aarmng at a. certain point, they branch out into two, three, or more dlfiTerent Roads, in 
order to get as many teaming places as possible. The teaming is always taken to tbe 
.working end, never to the sides, except to fill up the Slopes, and Contractors get as 
many as the width of the Embankment will admit of. I have beard of Mr. Mr. (Jrahamsley's 

Orabamslej's Method of Excavating, but have never seen it: I believe be proposed ^^ od of working. 
carting and unloading 2000 or 3000 cubic yards a day ; if this method is found prac- 
ticable it must be to tbe interest of the Contractors of tbe Grand Junction Railway to 
adopt. it I One year bas elapsed since I gave tbe above evidence, and two days 
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Description of the ago I inspected the works, and found they had removed 20»000 instead of 200,000 cubic 

yards: At that rate of proceeding it will take 35 years to complete. There were some 

4000 or 5000 yards taken to spoil, which would not affect my calculation. (If you have 

a deep Cutting, as St. George's Hill, the best way to get rid of it is to throw it into 

Material of Saint spoil ; forming an Embankment to receive it is certainly no economy.) The Material 

ueorge s nil . ^^^ stated last year to be Gravel and Sand, which is favourable; since I have examined 

the spot I find the portion of Cutting that is worked to be Clay, which is much worse 
than the former. I therefore consider it will take seven years to complete the Cutting 
and form the Embankment, even from this time, and using extraordinary means, and I 
do not think you can reduce the Cuttings and Embankments on this Line, and keep it 
as good as it is now. I did not know how long they had been at work, but I 

judged from what was done; neither do 1 know the Number of Men employed. At 
Shapley Heath the Depth of Cutting wsfs about 20 feet for about 70 feet into the 
Method of working entrance of the Cutting. The Cutting is taken off to the required Level for a certain 
a Cutting. distance, and then stopped, and an Inclined Plane is formed to take off the top lift of 

Stratum, above which I think it was 15 or 20 feet. Between Basing and London they 
are at work at 10 or 11 places : the first place from London is on the road to Wands- 
worth, where they have done a good month's or six weeks' work ; the next place is at 
St. George's Hill, 1 before stated that they have only commenced working at one end 
Continuation ^^ ^® Cutting; the next place is Goldsworth, which has been commenced 10 days, it 
of is a Cutting, there are seven men at work, and they have done about 220 yards, which 

Description jg scarcely a day's work for an ordinary number of men ; the next place is at Frimley, 
of the where they have commenced one end of the Cutting, the Culvert having been put on 

^ \ , . Moss has tumbled in ; the next is a very small Cutting this side of Shapley Heath, I 

ooutnampton Line. , 

suppose a week's work for six men has been done ; the next is at Shapley Heath, which 

I have spoken of, at a guess I should say they have worked from 15,000 to S0,000 yards; 

the next is at Hook Common, where there is not as much done as at the last place by 

a considerable quantity. I do not recollect having seen more than three .Bridges in 

operation. I understand Mr. Giles intended to have but one Chair in 15 feet at the 

Pescription of Rails joint of the Rail, and the Sleepers are to be Scotch Fir, Kyanized, split, and laid 

& Sleepers S.Line. ^^^j^oss; I consider the method bad, because the wood would be likely to decay, and the 

^ ^ ^ ' weight would force the Rail into it, as it is not sufficiently hard to resist the pressure; 

neither would Kyan's preparation render them fit for the purpose, although they should 
Larch or Oak almost resist the operation of the saw. I prefer Larch and Oak until the Embankment is 
Sleepers will last settled, as they will last from 15 to 20 y^rs, which is quite sufficient. Sleepers 

are used upon Embankments, as they do not settle so much as Stone Blocks, which 
Remarks upon are also very difficult to raise. I believe that one Chair in 15 feet is not sufficient, 
and Sleeners"' ^^ there is no intermediate substance between the Rails and the Sleepers, the 

Rails will twist sideways, and there is nothing to prevent the Engines getting off; 

certainly a Chair may be constructed upon the Rail, i. e. made in one piece, but suffi- 

cient bearing cannot be got by a Rail of 3^ inches base, a Chair being 10 by 5 inches ; 

UeDlacinir Chairs & °P^° *^® Liverpool and Manchester Railway they are by 4| inches. Taking out 

Sleepers is very defective Sleepers, and replacing them is attended with much Expense, as the Men are 

expensive. obliged to loosen every thing, and watch the progresji of the Engine, which sometimes 
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oomeft, and tbey have to put it in again before they are ready, which renders the work 

both tedioas and expensive ; it is best to put them down right in the first instance. 1 

have known Contractors put Rails down in that manner in a Cutting to save themselves 

expense, as an Engine getting off is nothing to them. If an Embankment is made of Embankments will 

good materials, and of tolerable height, it will consolidate in Two or Three Years ; if ^^%ilte%e^r^'^'' 

it is made of slippery Clay, very high, it will not consolidate in 10 years, and until the 

Embankment is settled Wood Sleepers must be used. The Southampton Line Observations on 

proposes crossing some Roads upon a Level, which I do not find the case upon Mr. ^^^^ rossmgs. 
Brunei's Line; although the most expensive, a Bridge is the cheapest in the end, 
on account of a Policeman being required at every crossing, to keep the Gates shut. 
— * A short time back a new Line was projected to Manchester, and was stated to The new Line be- 
be very superior, there being but few Inclined Planes upon it ; to judge of which I made ***^*" * *" 
enquiry in two different ways, by which formulaB I have tested these competing Lines. Formulae to test the 
The first was ascertained thus : it is apparent that thexesistance on a Railway is generally 
composed of two elements. Friction and Gravity, and the Power required to overcome A Railway in refe- 
this resistance will in ascending be equal to the sum of these elements, and in descending |!^quired. 
to their difference. The aggregate amount of mechanical force expended on a Railway 
is equal to the sum of the products of the resistances, and the respective lengths of the 
Planes. This is the first way by which I tested them. From London to Bristol, 

by the Basing and Bath Line, the Inclinations are such that a Locomotive Engine, that 
could drag on a Level 110 tons, would not be able to take more than 45 tons upon the 
Basing and Bath Line. Upon the Great Western Line, going from London to Bristol, 
on the greatest Inclination, it will drag 60 tons ; therefore, in that direction the pro- 
portion is different as 45 is to 60. Upon the Basing Line, at the greatest Inclination, a 
similar Engine will take 40 tons ; and upon the Gic^at Western Line, by having an 
assistant Engine upon the Inclined Plane of 1 in 107, tlie Engine would be able to take 
63 tons, which would be rather more than 50 per cent., deducting the cost of the 
assistant Locomotive Engine. Upon the Basing Line assistant Locomotive Long Planes bad for 

Engines would be found expensive : for instance, there is one Plane which rises assistant Engines. 
1 in lOS, where it would carry 40 tons in 6^ miles in length ; therefore, every Engine 
which assisted up this Inclined Plane would have to travel J 3 miles for every trip, 
and taking 100 miles, a day*s work for an Engine going backwards and forwards, 
then one Engine could assist but eight Trains per day ; whereas, on the Inclined Plane Test of the Wear & 
upon the Great Western Line one Engine would assist 20 Trains per day, and an y^^^ Lines'!^*"** ^" 
Engine travelling from London to Bristol will by the present Western Line take 
60 tons, whereas on the other it will take but 45. Upon returning from Bristol by the 
Basing Line it would take 40 tons, and by the Western 63, deducting the expense of 
the assistant Engine upon the Great Western Line, which deduction would probably 
amount to 5 per cent. The above test refers to the Wear and Tear of the Loco- 
motive Engine, Fuel, and every thing connected with those Engines. I now give 
a Return as to the Cost of Fuel, according to the second mode of formula. Ditto of the Po«ver 
Upon the Basing Line, from London to Bristol, it is 88,284 lbs., and back again from boTlmes*^"**^ """^ 
Bristol to London, 84,342 lbs., the average being 86,313 lbs. ; the Great Western, from 
London to Bristol 87,007 lbs., from Bristol to London 87;760 lbs., the average being 

N 
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87,888 : therefore, there is a slight advantage in favor of the Basing Line, in the 
proportion of 86,313 to 86,888. I give a total 88,391, to allow for the distance from 
Camden Town to Boston Square. Now, taking the aggregate amount of power used 
upon the Basing Line, and on the other, there is a slight difference in favor of the 
Fuel is ^th or Jth Basing Line. By power I here allude to that portion of the expense of working 

of the Expense of Locomotive that consists of Fuel, which is but |th or 4th of the whole Expense, 
working an Engine. • • r i_ 

The other items are the Repairs, which are not affected by the result of the 

Wear & Tear great- calculation I have given. 1 consider the Wear and Tear more upon a Descent 

erindesc.aPlaneby ^^^^ ^^^^ ^^ Ascent, and in descending a Plane merely by Gravity it would be greater 
without Steam'Pow. still, as the Wheels must take the same number of evolutions, and as the Pistons 

are not at work, they are more liable to injury than when the Steam is acting upon 

them, and the measure of Wear and Tear is in proportion to the Line ; therefore^ 

Result of the above there is a saving of between 20 and 30 per cent, upon four-fifths of the expense of 

working Locomotive Engines upon^ the Great Western Line, and there is only a saving 
of 1 or 2 per cent, in the remaining one-fifth upon the Basing Line. 
Method of working They use assistant Locomotive Engines upon the Liverpool and Manchester Inclined 

planes. Plane. There are two Tunnels on the same Railway : one is a Passenger Tunnel, 300 

yards long, and is worked by a Stationary Engine and a Rope: the other is 1| miles long. 
Tunnel for Goods through which the Goods pass, having an inclination of 1 in 48 ; the Rope used for this 

Tunnel is 5| inches circumference, (ropes are measured by the circumference) and 

nearly 2^ miles long : and a third is just now completed to carry the Passengers more 

into the centre of the Town ; (they were previously conveyed by Omnibuses, which was 

The new Paasgers*. considered a nuisance) it is IJ Miles long, and has an inclination of about 1 in 106 ; it is 

1 in io6. ' 2^ f<^6^ wide, and 18 high ; there were six Shafts, two or three of which are still open, 

the others are closed ; the Machinery of this Tunnel is not yet completed, nor is the 
Description of do. Rope ordered. Regarding the necessary size for a Rope, much depends on the number 
Ave. Load of Goods of Passengers or Goods going at the same time, and how the Line is worked. An 

is "'0 or 25 tons. . * 

average Load with us is from 20 to 25 Tons. ■ Nine Trains travel this Railway per 
Pass. Train about day each way. A Passenger Train is generally 30 to 40 Tons, with the Engine 

30 or 40 tons. ^^^ Attendant it amounts to about 50 Tons. (A Passenger Train sometimes 

The £n^. & Tender amounts to nearly 50 Tons.) I might prefer under certain circumstances an 
makeitaT)out50tons ^^^^^^ ^^ ^ j^ ^^^^ ^^^ ^ ^^ ^^^ f^^ ^ quarter of a mile, to 1 in 107 for 2f miles, 

G. W. In. Plane. I see no objection to the Tunnel or the Inclined Plane on the Great Western, even if it 
Inclined Plane L. had a Rope five miles long, but I do not know that the latter is at all necessary. The 
and M. continued, jj^pg ^^^^ ^[^q Liverpool and Manchester Railway (which is the longest I know of) 
Tunnels do. ^^ ^2 niiles, but the inclination is double. The Tunnel last mentioned is at the end of 

the Line, so that the Passengers could avoid it if they pleased. In the Tunnel 

which carries Goods down to the Sea, upon the same Railway, I know of one instance 

TheRocket Eng. of the Goods being overthrown and crushed. The Rocket Steam Engine, before 

its late improvement, has carried 30 Passengers up the Inclined Plane at the rate of 
Power of Engines. 24 miles an hour. -An Engine, made to move at the rate of 10 miles an hour, would 

not go up an inclination of 1 in 200, ui^less travelling with a moderate load ; with 
half a load she may do it. It may accomplish it with a Passenger's Train, but the 
Engine would be too powerful for the other parts of the Line,— -The great evil of 
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employing Steam Engines of too great power is the extra expense arising from the Evil of empl. En- 
wear and tear of the Machinery, and in case of accidents* both of which aro heightened Power. 
by increasing the weight upon the Rails. Upon the Grand Junction Railway we 0. J. In. Planes. 

had two ascents; one 1 in 200, and the other 1 in 100, but they were altered, the 
latter distance of 400 yards to 1 in 100, the other of about a mile to 1 in 180. The 
reason for our making the alteration was that there was another of 177 at another part, 
and the Directors desired to have the inclinations as near Level as possible ; by these 
means we could arrange our Trains better, and get our Engines of the same power. 

.1 consider an accident not so likely to occur to a Train running up a Plane with Ascendinj^an In. 
a Stationary Engine, as it would to a Train running on a Level with a Locomotive. I uponVLeve/ '*" 
have got into a Carriage at the top of the Tunnel, falling 1 in 48, and moved down to 

the bottom, without touching the Break, so that there cannot be much danger. 

We propose lighting the Tunnel at Liverpool, by attaching Lamps to the side of the Lighting the Tunl. 

Carriages ; several experiments having been made in the old Tunnel. The moment the 

Trains arrive the Lamps (which give a great light) will be attached. The old Tunnel 

is lighted with Gas, and is attended with no danger. ^ I do not conceive any Ventilating do. 

difficulty in ventilating the Tunnel, which being inclined, is similar to a chimney ; there 

would be a constant current, except when the wind was blowing in a contrary direction, 

or a fire lighted in one of the Shafts would ventilate it. I do not consider the Shafts to 

a Tunnel requisite for any other purpose than that of working it, and quite unnecessary 

for ventilation* 



Ex. Mr. GEORGE STEPHENSON, C. E. 

I have had my attention directed to Railways for the last 20 Years. ■ I was Has had 20 Years* 

Engineer to the Stockton and Darlington Railway, which was the first applied to the ^ ' 

conveyance of Passengers as well as Goods. Before that time Railways had merely 
carried Coals and the like to the water side. I am likewise the Engineer of the jjjg w^orks. 

Grand Junction Railway, of which Mr. Locke is the Acting Engineer. I generally 

spend two weeks out of two months upon the line. 1 was principal Engineer 

upon the Liverpool and Manchester Railway. Mr. Locke was my assistant^ and super- 
intended the heaviest part of the Line ; the other part was divided between John Dixon 
and William Holcart. The Company continue to pay me a salary for ad vice, but Mr. Dixon 
is their Resident Engineer. (The Directors of this Railway have lately attempted to 
get leave from the Dock Company to lay down a Railway along the Dock, which is 
desirable.) ■ I laid out the first Line between Liverpool and Manchester to the 
North of Noadley ; it was almost a dead Level from end to end. It was defeated by r^y^^ ^^^^ j^ ^^^ ^^ 
the Landholders upon Mr. Giles's evidence ; he stated it would cost more monev to l^ioe was defeated 
execute the part across Chat Moss than was intended for the whole Line. His state- ^ * ' ' 
ment was that the Moss ought to be scooped out, and filled up with solid materials ; but 
it has since been executed according to my scheme, namely, merely laying a Platform ^^' ^ ^ "^^' 
.down upon the Moss. There are seven miles of it floating, and it is the best and 
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Considers O. W. a cheapest part of the Line, taking the value of the Land into consideration.-^— — -I 

good Line. consider the Great Western Line a good and eligible Line. A Terminas at Easton 

Grove is better than that at Vaaxhall, and I think there will be plenty of room at the latter 
Principle of laying place for both Railway Dep6t8. ■In laying ont an extensive Line, where a number of 

to^B^andTes!.^ ^^ ^^ Branches are expected, it is very important to keep the Levels low, so that the Branches 

may descend from each side of the Valley ; if you take one side of the Valley it is 
Branch to Stroad. almost impossible to get the Branches on the other side to join \U I think Mr. 

Brunei has taken the best Levels, and that his Estimate is a very fair one.—— — — 
Regarding the practicability of connecting of the Great Western and Stroud, as there 

Reasons for having is a Line for a Canal there must be one for a Railway. My reasons for having the 

L^nd^M^ ^^^^ Inclined Planes upon the Liverpool and Manchester Railway is to allow the Engines to 

bring the heaviest loads possible to the bottom of the Inclined Planes, and having an 
assistant Engine to get it up. If I had distributed the inclination to a longer length, 
the Locomotive Engine could not have taken them up, and it would have been too long 
for an assistant Engine.^- It is curious that my Report to the Liverpool people is 

almost the same as Mr. Brunei's in this case. I stated that either a Stationary or Locomo- 
Method of working ^jy^ Engine might be used. The Trains frequently go up without an assistant Engine, 

If the Engine was out of order, even if it was half that ascent, it would not ascend, 
Tunnel preferable therefore the assistant Engine is always ready. Had it been in a Tunnel it would be 
for an In. Plane. much easier to work with a Locomotive Engine, as the morning dew often settles upon 

the Rails, and inclines them to slip, (the Engines hold entirely by the Rails,) which 
Delays thro* Snow, would not be the case in a Tunnel, as there would be no dew. In the event of a 

slight fall of Snow or Sleet the objection would be much stronger. The Engines are 

Descrip. & Dimen. often stopped by the Snow till an assistant Engine is brought to assist them. The 

L^^ndM ''''*° Passenger Tunnel now constructing is 18 feet high, and 25 wide; descends about 
Incliation 1 in 100. ^ ^^ ^^^» ^^^ ^^ '^ ^^ ^^ ^^® ^^^ ^^ ^^^ line, it is more convenient to work it with a 

Stationary Engine ; but it is so arranged, that if the Stationary Engine is out of order, 
the Locomotive may go down. "I do not consider there is any occasion to attend to 

the Ventilation of the Tunnel through which the Goods pass; the current is sometimes 
moving one way and sometimes another ; if it was for Passengers we must have Shafts, 

Pla^ of ventilating ^^^ ^^^"^ ^^^^ ^''®'^® ^® * diflBculty in keeping the current passing up. The plan I 

a Tunnel. have prepared for ventilating a Tunnel is to have a Shield formed in it, to take off part 

of the segment of a circle, to prevent its coming immediately under the Shafts ; if it was 
to do so, it might make the current come down as it does in a chimney, but the Shield 
prevents that. I have also been desired to contrive some means of keeping the tempe- 
rature the same in the interior of the Tunnel as in the exterior, and think I shall 

Size of Tunnels accomplish it ; I have no objection to a Tunnel. The Size of the old Passenger 

L. and M. &c. Tunnel is only for a single Line ; it is 14 feet high, and 10 or IS feet wide ; that for 

Goods is 16 feet high, and 2*2 feet wide. Some of the Shafu of the Tunnel going into 

Another Plan of Liverpool are to be stopped up, (of which there are five or six.) 1 have a plan for 

vent, a Tunnel. ventilating the same by making another Shaft nearer the mouth of the Tunnel than 

those we have yet made, (at the highest end) which is to be the principal ventilator ; 
but if we should find much difficulty, we could but resort to the common means 
used in Collieries, that of having a fire in the Shaft. The Box Tunnel, being 
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longer^ would be mach easier ventilated. They woald go ap the Plane with a fixed Box Tunnel. 
Engine, but so arranged, that if any thing was the matter with the fixed Engine the 
Locomotive could take it up, and in descending the Plane, should the Breaksman Working the Plane, 
neglect to put on the Break, there would be no danger, as the friction of the Engine &c. 
and Tender would be sufficient to control the Carriages ; upon the Liverpool and Man- 
chester the Breaksman has frequently neglected to put on the Break, without an acci- 
dent occuring. The Line from Basing to Bath is in a Valley, Salisbury Downs objections to the 

being on the left and the Marlborough Downs on the other side. It appears there are Basing Line. 
23,000,000 of cubic yards of Cutting upon it, which makes the undertaking, in my 
opinion, quite impracticable. T he Summit Level of the Basing Line is about 158 j^.**- summit 153 ft. 

feet higher than the Great Western, which is a great disadvantage. The Great 

Western Line is about the same Level as the Stroud Canal at the end. In selecting m^ y^ew of a Line 

a Line from London to Basingstoke, I should go by the Great Western as far as Twy- ^ Basingstoke. 

ford, instead of taking the Basing Line, in order to avoid ''St. George's Hill," which st. 6eorge*s Hill. 

will never be finished according to the plan which they laid down last year. At the 

rate they are proceeding, it would take near 40 years, as they are not going on very 

fast. I got my data by ascertaining what a waggon would contain, and calculating 

accordingly, I found it barely held one cubic yard ; I found the quantity teamed was 

under 200 yards a day ; I found the Men had 14s. a week, they worked one and a half 

days over, which made it 17s. I then got the number of Horses upon the Line, and 

considered what the Waggons and Horses might cost per yard, by this calculation I found 

a cubic yard came very short of 1«., last year I estimated it at 7c/., but it cost more for Detailed Prices for 

distance of 600 yards that it is led, I consider that Sd. was sufficient for filling it; it is Cutting. 

not sufficient now, and Sd. for Waggons, Rails, and Sleepers ; the average lead is four 

miles, at 9d. makes it come to 1«. 5c/., and I am sure they cannot do it for that sum gons. Rails, &?' 

now. The Cutting appears at 15, 16, or 17 feet of London Clay, (I cannot 

say whether it is London Clay at the bottom,) or Plastic Clay, above the Clay is cSttini^^* ^""'^ ^^ 

eight or nine feet of Sand. 1 likewise stated last year, that in a heavy storm 

the Railway would be turned into a Canal. I spoke from my experience upon the 

Liverpool, having seen Water rise six inches in a length of 300 yards. St. Difficulties with 

George's Hill being two miles long and level, if it was a Tunnel, it would be impos- ^®®P Cuttings. 

sible to get the Water out, and a thunder-storm would bring down such a quantity of 

Sand as to stop the Railway altogether. We had a Catling of Sand and Clay with a 

slight fall, in which the above occurred ; certainly giving it a slope of one in 330 

would enable you to carry off the Water better. The Wear and Tear is greater Wear and Tear 

going down an inclined Plane than on a Level, as the gravity of the Waggons ^"^^fh^^^J," ye?. *"** 

over runs the Engines ; it is true the Breaks are put upon the Waggons, and a man 

applies them, but still the Waggons will over run the Engines and drive the Pistons 

the wrong way, producing an action upon the Engine that is injurious, it is a long 

lever working a short one, the wheel is the long lever and the crank the short one, if it was 

the short one working the long one it would be better. The Waggons begin to follow by their own Grav. 

the Engines at 20 feet a mile, which is one in 260. We went to a considerable a^fhout 20 feet per 

, mile. 

expense ^upon the Birmingham Line, in keeping the Tunnels under 20 feet, no part 

of that Line rises more than 16 feet, with the exception of the short distance from 
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The Ex. Wear and Easton Grove, so that the extra Wear and Tear far coanterbalances any advantage that 
iiic^Lme far over- would arise upoD the Basing Line as spoken of by Mr. Locke, that ^* in going down a long 

balances the Saving; U^e there would be a saviucr in the expense of Coals."— Regarding the inclined 

of Fuel spoken of or o o 

by Mr. Locke. Planes npon the Great Western Railway 1 see no objection to them, and in reference to 

The Great Western ^^^ danger to be apprehended from them, I may instance that npon the inclined Plane in 
Inclined Planes. the Tunnel upon the Liverpool and Manchester Railway, before it was opened, I have 
Safetv of the Liver- ®^^° ^ many as 20 or 30 people pass down in a Carriage, it was started by its own 
pool and Manches- gravity, and regularly increased to 30 or 40 miles an hour, and the Break was not applied 

till near the bottom. 40 or 50 Waggons loaded with goods from Manchester frequently 

go down together, one Man managing the whole, there is a Break to each, which by the 

chain to it he can tighten as he likes, they go by their own impetus at any rate the Man 

pleases. Regarding the working of the Planes, an endless Rope of five miles long 

for the incline on the Great Western Railway was never thought of; it can be performed 

three ways, I should prefer an assistant Locomotive Engine, or it can be worked by 

having a small Locomotive to take hold of the Rope, and run back with it as soon as 

the Train is drawn to the top ; but I should prefer a Locomotive Engine behind to push 

An Enjrine on an it up, as upon the Liverpool. A common Engine npon an ascent of one in 200 

S'matto'^di 20 ^0"'^ ^'^ difficulty proceed at the rate of 20 miles an hour, particularly in bad 

miles an hour is ex- weather. I could make an Engine to do it, but it would be at a very great expense. 

fie'a wast? of power And it would be a great loss of power in order to encounter one in six or seven miles, 

in other parts of the ^t 1 jn 200 you must lessen the load, which produces 50 per cent, disadvantage. 

TheAnir ofReoose ^°® '^ ^^^* ^^ about 18 feet per mile, is generally called the Angle of Repose.- In 

the Grand Junction there is an inclination seven miles long of one in 210, which is very 
in IllTon the^Grand objectionable, but we could not get over it any other way, (it is now reduced and 
Junction very ob- altered SO as to bring in a steep inclination at one point, the same as the Liverpool 

and Manchester), it being too long for an assistant Engine; we must have a 

load adapted to our Line, and of course the same system might be pursued on 

an incline of one in 330 upon the Basing Line, it is not impossible to get over it. 

Canterbury and Regarding the Canterbury and Whitstable Railway, I merely gave the general Levels 

Whitstable. from the map presented to me, and sent Mr. Locke to lay out the Line in the 

best way. They had not enough money to execute the Line properly, and could not 

pay more than one Resident Engineer. I did not see it more than once or twice, and 

observing that the Walls of one of the Bridges were bulging I remarked that it would 

Sheffield and Ro- como down, however, the Bridge is still standing; the Engineer did the best he 

therham Railway, ^ould, but he was a young beginner. The Sheffield and Rotherham Railway put 

my name down as Engineer without my sanction, they having laid out the Line. I told 
them I would do all I could, but it was not the right Line, and by my persuasion they 

The Hartlepool ^'^ °®^ ^^ ^° Parliament. For the Hartlepool Railway I made out an estimate 

Railway. which they returned on account of its being too high, but I declined going to Parliament 

with the lower Estimate. 1 was consulted about a Line from Edinborou^h to 

Edinborou^h and ^, rwii t^. . i n t ^ t . i . . » 

Glasgow Railway. Glasgow. The Directors chalked out a Line and sent it to me, and I told them I could 

not support it in that case, all that I had to do was to make the estimate and give my 

opinion upon the same, and the practibility of the Line. The amount of a contract 

generally comes to about £ 100,000. Upon part of the Liverpool Line, also npon 
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Stockton and Darlington Railway, we divided the work into small lots, and measared 
every fortnight, and paid accordingly. The price depended upon the material we had 
to cut, and varied from &d. to 9d., except at Chatmoss, where it is very soft ; the Com- The system of let- 

tin fir th(5 work to 

pany found Planks, Tools, and Rails of every kind, bat it did not, answer, as we coald Gaugers, and find- 
never depend npon the Contractors completing^ the work, if they found it did not *°& ^^ Tools, &c. 

■^ "^ t . 1 ^^'^ tried on the L. 

pay them, they gave it up, and they could not find security; this method likewise &M.Lme,& failed. 

required additional Overlookers, and it was found that it cost the Company at the rate of 

1^. 2£/. per cubic yard, if not more ; there was some Cutting through stone at Ss» per 

yard, which was allowed for extra. 'Upon the latter Railway considerable sums, in 

the shape of a Bonus, were given to facilitate the completion of the Line.- I con^p^of a^Contract 

have not seen Mr. Grahamsley's method of forming an Embankment. I understand that jvir. Grahamsiev's 

it has been used on the Hartlepool Line, and every one that used it broken therefore method otEmbankg 

it has been abandoned. Upon the Newcastle and Carlisle Railway, Grahamsley and 

Tredgold contracted for the Cutting of Cowran Hill at 5d. per yard, they finding Bar- Cutting of Cowran 

rows, and Tools, but the material taken out was almost like snow, so easy to ^*^^* 

remove, therefore the price was quite as good as Is, 3d. was for St. George*s Hill; it 

was a pointed Hill that went up suddenly and came down suddenly, and there was 

plenty of room at each side to make Spoil Banks a very few yards from the Cutting of 

those Lines connected in a variety of places. And he let plenty of it to the Workmen 

at 2d. or Sd. per cubic yard ; there was only a small portion of it conveyed 1{ miles by 

the side of the Railway, which cost him more than 5c/., but the great bulk was thrown to 

spoil ; allowing Sd. per cubic yard per mile for the leading and teaming, and Sd. for 

filling, would bring it to near 9d. per yard, and, in point of fact, I do not think it cost less 

than that. In a contract Id.or Hd. per cubic yard is considered agreat difierence. ^ 

You cannot get a good Navigator under Ss. per day, but the Contractors employ Wages of Naviga- 
the Agricultural people, as they get them for less wages, yet they find an advantage in *^" ^' P®*" ^^^' 

having good men, although they pay them more. 1 stated last year it was impossible Fallacy of using 

to use Locomotive Engines upon a temporary Road with advantage, and I now repeat it Locomotives upon 

ijLLj LL 'I* .1 /. ■»!.» temporary Rails. 

would be much dearer than horses ; it you can get a mile or two of permanent Road I 
think they may housed, but it is madness to attempt it upon an Embankment.— — -I and Man. and Shef. Rail. 
my son were the Engineers to the proposed Manchester and Sheffield Line, the summit Lh?,e. *^ ^^^ ^^ ^^'^ 
Level of which was very high, 300 feet, on purpose to get the Limestone ; there might 
have been a Plane of a mile, one in 18, another three-quarters of a mile, one in 32, 
another IJ mile, one in 18. and a Tunnel about 5 J miles long, one in 98. Out of the 43 "\^ ^**"^ ' *" 
miles there is about six miles of Tunneling; it was not laid out for Goods or Passengers, 
but merely to get at the Lime, yet it was thought they might pass (with care) by the Break ; 
it amounted to £ 12,000 per mile, which is not very expensive considering the Tunneling, 
we expected the gravity of the Vans would be sufficient to bring the Goods to or from 
Sheffield without any other power. The Plane of one in 18 would be very steep for Pas- 
sengers if they were to go down by a Rope, or any other means than a Break ; it is not 
so steep as the Line I constructed for the Hetton Colliery, which is principally for pi^ne on the Hetton 
Coals, and is the most difficult ever constructed in England, perhaps in the World. ^'<^^l>ery steeper 
There are three 60 Horse Engines to get coals to the Summit of the country, and 4 *" **^ * ^^^' 
self-acting Planes, and after passing the Summit the Rope is taken ofi* and put on 
without the Carriages stopping. 
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Ex. H. R. PALMER, ESQ. C.E. 

His Experience. J have been engaged in Works of a Civil Engineering description for the last twenty 

years, seven years of which I was with the late Mr. Telford. I have never executed 
or had the conducting of a Railways, but I have been frequently consulted to a very 
considerable extent upon Lines of Railroads, and have made Surveys for my Estimates 
of same. I have also given a great number of opinions on the subject, and devoted much 
time and attention to it. 

Speed was a short time back considered of but little moment, although it is now the 
most important consideration. In a very early stage of Railway Practice, (about four- 
teen years back) I directed my attention to the subject of Speed, and published a 

His Work upon Pamphlet, which I believe to be the first work that contained any comparative measures 

Railways, explain- of resistance ; I wrote it with a view of ascertainins: the difference between the various 

ing a Plan for a sin- , . , - t> -i 

gle-line Railway, kinds of Railways then m use, and one that I had invented for a particular purpose. 

The Project alluded to was for Goods only, and consisted of a single Rail moving upon 

a Railroad, with the Goods suspended on each side. The Book merely described the 

The Improve, in Plan, without particularly recommending it, since the period of the Publication, 

reason of Railways Locomotive Engines have been much improved, to which I attribute the great prosperity 

flourishing. of Railways. When the Liverpool and Manchester Railway was under discussion, the 

10 Miles an Hour, greatest velocity anticipated was ten miles an hour, therefore nothing like the velocity 
the Velocity origi- i. ■..,., ,, -, n. i^. 

nallv intended on which has since been attained was contemplated. 1 was Engineer and Superin- 

the L. and M. tendant of the London Docks, (which is the only work I have personally superintended) 

of^eLond. I^ocks! ^^^ '^^^^ ceased to be so for the last two or three months. I constructed the Pier Head 

there, which, like other buildings of the kind, has become undermined by the operation 
Explanation of the q{ \\^q water, and the imprudent management of the sluices. I therefore allow that 

upon the latter. it requires some support to make it permanently substantial. There have also 

been some alterations and repairs made to some of the Dock Gates ; some defects 

the Contractor had left, which I understand have been remedied, for which the Enginee^ 

is certainly responsible, but as he cannot be there at all times, he is obliged to trust 

to others, and although he is responsible, he should be provided with means to hold 

that responsibility. I consider myself the least responsible for the defects that may 

have arisen there.- -During the period I was with Mr. Telford, he was engaged 

in the execution of works of considerable magnitude, many of which I saw the progress 

Difference between and execution of, and I was sufficiently acquainted with his concerns to know the prices 

Personal Observa- ^^ ^® %9ime (which is the kind of knowledge I allude to when I say I know so and so, 

^^^^- but not of my own knowledge. Much of my information as an Engineer is derived from 

Th C m f *™J'ar sources.)—- — Certain persons having thought proper to project a Plan for the 

supplying London supply of the Metropolis with Water from wells, solicited me to become their Engineer, 

wells. ^^ \ to which I certainly acceeded, and took some pains to endeavour to get them information 

upon the subject, but I really know very little of their proceedings. I consider it as 

much the duty of an Engineer to give his opinion as a Lawyer, when called upon to do 

80 ; and it was in that capacity and character that I acted in reference to the Project. 

L. & h. Railroad. * I made an Estimate of the London and Birmingham Railway when the Bill was 
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before ParliameDt, and the work is being ezecated at very near the prices of my 

Estimate, My Instractions were to make an Estimate of the Line, in order to Explanation of 

oorroborate the Estimate made by the Engineer ; and I formed it npon my own actual '^°^* 

observations of the Line. I certainly made no measurement of the groand, neither 

borings ; the dimensions of the several Bridges and Arches were also supplied me by the 

Engineer ; but I surveyed the Line, and very carefully examined the specimens of the 

borings, from which I made a conjecture of the probable cost, and upon which I founded 

my Estimate also from the Data furnished me by Mr. Stephenson, who acted upon the ^i 

precise same data. Had I been the Engineer of the London and Birmingham Railway I 

might have been anxious to obtain more information. I knew the amount of the as. 

sumcd Capital, but I made my calculations perfectly independent of their Engineer.— 

T have examined the proposed Great Western Railway throughout, and the pro- {lis reasons fur 
posed London and Basing Line as fax as Bath, and I think the Great Western Railway P»"«^«""""|t'|« ^-W* 
will be more serviceable to a greater amount of Population, while at the same time it Basing'Line. 
is more accessible to that quantity of Population, within the same distance, than the 
Southern or Basing Line would be. I think a line of Railway serviceable, useful, or 
proGtablo in proportion to the amount of Population that could take advantage of it. 
There is no difficulty that could not be overcome in making an Extension of the Great Capabilities of ex- 
Western to Oxford and Gloucester, by Swindon, to the North. The Stroud Canal passes l^OxfordT SioTo 
between this Line and Gloucester, and I do not think there would be any difficulty in B^^'^r. 
carrying the Line on to Exeter and the West. T here are only two passages that lead « . 

at all convenient from the Basing Line Southward; the one is by passing the Chalk Basing Line south- 
Range by Basingstoke, and the other by the western extremity of it, near Frome. I ^^^^^*' 
should never think of crossing at any point between those ranges, unless it was for a 
purpose greater tlian any I know to exist. The Great Chalk Hills called Marlboro' 
Downs being on one side, Salisbury Plain on the other. The Great Western Railwav. ^^- Westr. may ht 
extended to Basing by Twyford, would be the line for any places on the Southern Coast. Twyford ^'^'"^ 

^The chief profit derived by a Railway is from the Passengers ; Goods travel Passengers most 

more by the road and canal, but still the profit by Goods would be great. adv. to a Railway. 

It is essential to adapt the Railway to the Carriages employed upon it ; the desidera- 
tum is, ^' to produce the greatest efiect at the least possible cost," which is done by bring- 
ing the Gradients of the difierent planes as low as possible: if a Line varies considerably Theory 
in its Gradients, a power must be provided sufficient for the greatest, and these variations ^! 
may be such as to require this same power to be continued throughout ; when the latter 

is the case, you must provide in all respects for this *' maximum of power" thus: if 

you have an *' extra powerful Engine" you thereby increase the weight, and must pro- 
vide for the action of the extra weight by a proportionate increase of power.— —It 
therefore appears preferable (at least to me) to continue the lowest Gradients to the Metff of TaviS 
greatest possible extent, and to concentrate the steeper rises ; providing an especial ^"' ^^® ^^*^^^ *^*^' 
force to overcome them. You are thus enabled to work the Railway generally with the 
best efi^ect, and as you have less weight of Engine, you require less solidity of Railway : 
you are likewise less liable to Repairs, which is a great advantage ; a Plane of 10 miles, 
at 16 or 17 feet per mile in a line 112 miles long, would be improved by altering the 
Plane to 1 1 feet per mile, and concentrating the inclinations in about 2| miles ; in the 
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former case there would be a continaal loss of power and expence upon 10 miles; 

He aiiproves of the ■ I thererure concur with Mr. Brunei in his opinions that a short inclination 

ox ane • • ^^ which an assistant Engine can be applied, is preferable to a long Plane ; although 

not so steep, as theGradients generally are rendered more favourable. I am not aware of 
anv Railwav of the same extent as the Great Western which has so favorable Gradients. 

w 

Couiirry bet. Bath ■ —The country between Bath and Bradford presents very considerable difficulties, 
aiifirult! " * ^^^^ thereby involving very great expense ; when I speak of Engineering difficulties, I merely 
AnEn;rin(.Qriiiirdif. refer to the comparative expense ; in the above case, greater expense would be incurred 
ficultv nuTriy»"matK in a few miles tlian is usual elsewhere. The laving down of a Line of Railway, 

tiT of hx])ciise. -' o j» 

or Canal, depends upon the comparative altitude of the surface of the country. When 

1 surveyed the Line 1 did not take the several Levels. (Ranges of hills are never mea- 

Aii Knginr. jvi*j^*'s sured, except in particular cases; for instance, the Marlboro, and other Downs are of 

the hpi«;ht ot llills ... 

without Icvlg. same suflicient magnitude to enable a persou to judge of their height without taking their 

Level.) I supposed Mr. Giles's section to be correct, und therefore I did not test it; I 

held the section in my hand as I passed through the valley, and Mr. Ilennett (Mr Brunei's 

surveyijr) pointed out the competing Lines to me. ■ The Tunnels (on the Basing 

, ._ . . Line) will involve a more than ordinarv expense; a considerable Side Cutting): is also 

Difficulties . . . ^ ' 

of the requisite in the Clifi*, and on the side of the Hill (at Bath) they will also incur expense; 

Basing Line. ^ ^g^y considerable Viaduct is also proposed over the River at Claverton Hill, and 

a Tunnel near it, in the formation of which very considerable difliculties are expected, 
J, , but my knowledge of it is simply drawn from information aiTorded me by Geologists, 
whose investigations have been particularly directed to the hill, and who have described 
the Strata to me ; I have not examined the Hill sufficient to form an opinion as to the 
propriety of cutting a Tunnel through it. I have observed openings in the Hill, which 
merely exhibit Rock, it does not discover to the eye such great difficulties; but the 
Difficulty of same, openings were not numerous, nor in the right places for me to judge, (an individual 

has published a description of the strata, which he describes as very bad.) The 

Tunnel passes through the Hill at so great a depth, that it would be exceedingly expen- 
Advantage of Shafts sive to sink Shafts, although they are necessary, in order to get out the material exca- 
vated, also for the transmission of the working apparatus, and for ventilation ; and the 
The Cla. T. to be difficulty and expense would be greatly increased by working it at each end instead of 
worked without Y}y Shafts, (particularly in a hill of this description).-— —I do not know an instance of a 

Tunnel of equal length, I^ miles, through a hill having been attempted without Shafts, 

excepting the proposed Highgate Tunnel, which fell in, and was made into an open 

Account of the fai- Cutting; a Driftway had been made through it, to ascertain the soil, which was found 

lure of the ig iga c ^^ ^^ ^^^ , j [^jj^^y ^^^^^ description of soil well, and have seen it run much more than it 

did in that case. I do not mean to say that any analogy exists between this Tunnel and 

the Claverton Tunnel ; but if the proposed Tunnel should pass through a soil consisting of 

Comparison of Ex- ^'^y ^^^ water, it would probably fall in.* When ascertaining the cost of a Tunnel, 

pensc of Working a ^^ ^^|^g Ju^q consideration the facility of executing it by Shafts ; I have not constructed 

Tunnel with and . /. i /• i • 

without Shafts. a Tunnel of any extent without shafts, therefore cannot say what increase of expense 

and time there would be ; but I should think it would be very considerable, in fact, it 

causes a diminution of working space ; now with Shafts, operations can be going on in 

diiferent places at the same time, and the materials are coming in as others are going 
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oat» withoDt impeding each other. ——I am of opiuion that a Line conld not be 

conveniently made in the vicinity of Bath without passing through some Hill ; if pos- 
sible, the liine would be very circuitous, (whereby the principal advantage of a Railway Bath is situated in 
would be sacrificed), in consequence of the situation of Bath being in a basin. A Line ^ ^^°* 
has been projected from Bath to Trowbridge, without a Tunnel, (the Bath and Basing 

goes from one town to the other, but it has two Tunnels in that distance). -—I Comparison 

have examined the Dep6ts of the proposed Lines at Bath, and I consider that of the ^^ ^|^^ 

Great Western the most convenient, both to the inhabitants as well as for the general pur- n At t B- th 

poses of a Railway ; there are many objections to the Basing, it is placed on the side of a 

Hill, the materials of which indicate a very great inclination to slip, (considerable slips 

have taken place); and from the very great steepness of the hill a convenient depdt 

cannot be made, and its position is also inconvenient, as it must be ascended by a very 

steep road ; I believe it is intended to go about a furlong up this steep hill, which is about 

1 in 0, (this is steeper than Holborn Hill ; there is a road at Lewes, in Kent, about 1 in 

7, and it frequently occasioos accidents to the different vehicles, if not to the coaches ; 

additional power is also required to get up it).— 1 have ascertained the mean cost Explanation 

per mile of the several great Railways throughout the Kingdom, taking one Line with ®^ **" Table, 
another, to be about £18,000. per mile, which sum comprehends ''the whole expense'' The mean exp. of 
Parliamentary and Law included. I have assumed the capital formed as being suffi- Jj,® KUiirdom eWes 
cientforall purposes, (i.e. the Parliamentary estimates). I divided the same by the «^ 18,000. per mile, 
number of miles, and added 500 miles of my own Estimates, taking the mean of the 
whole of that sum, (The London and Birmingham, and the Southampton are the only 
Railways I have absolutely calculated myself, it being a process usually performed by 
assistants). The average cost of the London and Birmingham is £22,300. per 

mile, but refering to that Line generally, it ought to have been put at a higher average Mean of L. & B. 
rate than the Great Western. I do not remember whether I included the Great Western ^22,300. 
and the Southampton, the former of which (i. e. the Parliamentary estimates,) averages ^^20,800. 
£20,800, the latter £13,000 ; although I believe the Basing Line will not be executed ^j^^^ ^^ Basinir 
for that sum (£13,000.), yet I presume it to be correct;! do so for the purpose of shewing ^13,000. 

how inferior it is to all other Lines. Upon Railwavs of the above description, Land , , , 

' ' . . T . hand but a small 

forms a small item of expense, compared with the remaming portion; a Line may go item in a great Rail. 

through a country where the Land is of inferior value, without making a considerable 

difference in the sum total. Should the Newcastle and Carlisle Railway cost but ^ 

£8,000. per mile, and the Liverpool <£ 25,000. (speaking hypothetically), I should not j^ T^' ' ' ^' 

consider it a comparative price, nor do I think that the mileage would afford any means 

of calculating the comparative merits of these Rail ways. I know nothingof the Land upon 

the two Lines. ■ The number of cubic yards of Excavation on the Great Western Amount of Exeav. 

is under 10 millions, and on the London, Basing, and Bath Line, 2-2 millions, i. e. from G. W. 10 millions. 

London to Basing there are 10 millions, from Basin^: to Bath 12 millions, therefore , . « . 

° * n Lon^ tQ Basing 12 

the Basing Line has 12 millions more cubic yards of Excavation than the Great Western, millions. 

— — -^—According to the estimate I delivered in, which, from actual experience, I Bas. to Bath lOmil. 

am sure is rather below the mark ; I believe the Line from London to Southampton* 

* It is not quite clear, according to the evidence, whether Mr. Palmer's estimate refers to ^'between 
London and Basing*' or ** between London and Southampton," both places being stated.— Eo. 
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Mr. P.'i Eitimate will coat £600,000. more than a million, which ia the amonnt of the estimate put in ; this 

amount does not include any extra sum that may arise between Basing^ and Bath. 
A short time back I examined part of St. George's Hill ; and instead of finding Sand 

to St G ^"' '''hTi* ** ' ^®* '®^ *® expect from the evidence given last year, I found they were working in a 

considerable depth of Plastic Clay ; and I am quite confident that not only the estimate 

given in by Mr. Giles was fallacious, but that the estimate I then gave in (which was 

three times the amount of Mr. Giles*8) was not sufficient. The Plastic Clay lavs 

^ under the London Clay, at this place it crops out the Plastic Clay, and Bagshot Sand ; 

Soil &c ^^ extends horizontally at a certain distance ; the strata was risintj^ up southwards from 

the basin of the London Clay, so that I expect it will increase in thickness, rather than 

diminish. I found 43 Men, and 3 Horses, at work ; 2 Teams were at work, each 

He found the Exp. containing 3 Waggons ; and from experiments and observations which I made, I dis- 

aboat lliJ. cu. yd. covered that the work was being executed for about l\\d» per cubic yard, t. e. the 

The way it was as- actual cost of labour only. The Lead, which necessarily increases the expense, was 

certaincQ * 

only a quarter of a mile. I allowed but IQs. per week for the Men, and a moderate 

charge for the keep of the Horses. I believe ISs. to be the medium price paid at this 

Navigators' wages time to Navigators ; the last time I employed any was at the London Docks (about three 

18#. to 2U. per wk. years ago). I paid from 18«. to 2 1«. per week. I employed from 200 to 500 at a time ; 

IQs, was the lowest I paid, (even for Irish Labourers). I employed some boysatOcf. per 

Account day. There was no new Machine at work, calculated to facilitate the progress of 

of the Works ^^^ work, and I did not perceive that spirit among the men which 1 have often noticed 

t St Georire'sHill ^^^^ ^ 6^^^ Contractor is on the ground, superintending his own Workmen. If they 

, worked at the same rate throucrhout the dav. their work would not exceed 125 cubic 

continacd. o j» 

yards. T here is a large Embankment in the same direction, about 1,500,000 cubic 

yards, which was estimated at 5cf. per cubic yard. I last year put it at is. Sd., but now I 

The Embnkt. will know the nature of the soil, I am sure it could not be formed for less than Is. M. per 

UilieKdofs/^^ yard, (the difference between the soil they are excavating and sand being considerable), 

which would bring the Estimate to £112,500. instead of £31,250., the amount of Mr. 

Giles's Estimate, which is priced at 5d. per yard. 1 have no conception how one 

Engineer can get that done for 5d. which costs another 1«., as all Engineers are anxious 

to get the work done as 1 )le. If there was any possible means of executing 

the work at a lower rate t. : must immediately become known, and universally 

adopted ; it is absurd to i subject admits of being kept a secret ; Contractors 

At the rate the would adopt it in order to ost of their contracts.— I should say, upon 

it will take 48 years ^ ^^^g^ guess, it would it to complete it, working at the same rate they did 

to coxnpl. the Catt. when I was there; but if I practical to put 10 times that strength upon it, 

(which 1 do not think pos. ght be done in one-tenth of the time. ■ 

Acc.of his 2nd visit I inspected St. George's I time, and found that the distance was 700 yards 

to St. (Jeo. Hill, ff^^ ^jjg cutting to the em banjcment, instead of a J of a mile as I before 

«v ^ , .. stated. I arrived there ve d found 35 men at work ; 26 were employed in 

Des. of the Works. ,. . , , ,. . .... 

digging and wheeling, 4 in arriages at the end of the embankment, and 3 m 

Ex. to asc. the price teaming, that is driving thi n order, therefore, to ascertain the cost of the 

the Work was being embankment, I deducted 3 .he 35, who were employed in digging, and con- 

veying the earth to Spoil, i e of the cutting. I ascertained that 32 were 
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employed in formiDg the embankments ; * I observed that a Team of 3 Waggons was 
loaded and discharged over the Embankment every 10 minates, the waggons did not The Wa^^gons did 
contain i of a yard, therefore 135 cubic yards would be discharged in a day (10 hours.) ^^^ ^^^^ * ^' y^' 
■ ' I have taken the men's wages, at 16«. per week, and 3s. per day for the expence 
of each horse, of which there were 4 ; thus I found the whole expence for these 135 
cubic yards amounted to I^IOS^/. of S^%d. per cubic yard, and at the time I made the Result of Exp. 
experiment every thing was in their favour : by adding the 3 men to the 32, it amounts 
to 9id. per cubic yard, independant of any allowance for capital or the expences of 
management, &c.« I observed on the sides of the catting that the recent heavy falls ii^Jar onlyf 
of rain had produced an effect upon them, and that a quantity of Sand was washed 
down : this is by no means unusual, particularly in this description of soil, therefore a 
certain quantity of labour would be required to remove the same, also for keeping open 
the Drains, and the Temporary Rails, and repairing of the tools and carriages. I think 
3 men a day for every i mile throughout very moderate for the above. By ascer- 
taining the length and depth of the Embankment, I found that about 17,000 cubic yards 
bad been excavated, exclusive of a small quantity that was taken to Spoil ; and the 

Embankment is the proper measure of the time the work will take. It would take ^ ^^^ , ,. 

'^ ^ AtSOOc.yds. dicm, 

years to complete this Embankment at a rate of 800 cubic yards per day, allowing 313 a ^ill take 6 years 
days to the year, i. e. merely excluding Sundays, (some state the average number of J^y °*^n^*g^^^ 

working days in the year to be only 250.) The limit to the number of men is not low. bat 250. 

determined by the number that can excavate, but the quantity of earth that can be dis- 
charged by the waggons at the end of the Embankment ; the number above stated Memo. Formation 
is all that can be discharged per day, neither would it be prudent to advance the 
Embankment more than 800 cubic yards per day. There have been cases of embank- 
ments slipping in consequence of being carried on too rapidly. The Embankment The reason why an 

requires some time in order for the earth to consolidate effectually ; the occasional rains bJ"cMricd ^uu too 

produce a gradual deposition of finer particles among the interstices, which the matter rapidly. 

thrown down by the gradual accumulation of the Embankment fills up, thereby rendering 

it solid ; \ihereas if carried on too rapidly, the probability is that interstices may be left 

below, although the upper surface may be hard ; thus spaces are left not only for water 

to have access to at a future time, but by the action of the weights passing over the 

Embankment, the consolidation is constantly proceeding, thus disturbing the Level of 

the Rails.— -—^I have heard of tracks running sideways, being used to facilitate Method of Side 

embankments, but as they discharge at the sides, the area for carrying on the headway '^>'<^<^k8. 

is diminished ; 1 have had an embankment made in this way, but it being the subject of 

Contract, I did not pay much attention to the means which the Contractor resorted to in 

the execution of it. I have not seen a drawing or a model of Mr. Grahamsley's Mr. Graliamsley's 

method ; but was there any new method of expediting embankments. Contractors would 

adopt it. I have no practical knowledge of Locomotive Engines, but merely . - 

general information upon them, and it is my opinion that they cannot be usefully upon tempy. Rail. 

employed in forming embankments, unless they travelled upon a perfectly firm 

Railroad, instead of a mere temporary road.' I can readily conceive that the „ , ... 

I T 1 .. I 1 . . -1 c^ ^ * Explanation of his 

earth 1 described as being taken to spoil at St. George*s Hill was intended to be used Eitimate. 

for bricks. Spoil is a term applied generally to earth put aside, and not used in forming 
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0' the Embankment; certainly a term more appropriate might befoand: but it does not 

necessarily follow that there should be a considerable difference in the expence whether 

the earth was thrown to Spoil or used for Bricks ; in the latter case you make use of 

that earth which otherwise would only occupy the land, which merely decreases the 

Deicription expence of the Bridges, the Excavations remaining as they were, ■ I expect the 

of the Soil Plttstic Clay extends a considerable distance, and that more will come into the cutting 

as the works proceed : I judge from the course of the strata, and from the distance that 
I believe the surface is from the Chalk-bed, upon which this Plastic Clay rests. There 
is a stratum of Sand immediately below the Plastic Clay, between the Clay and the 
Cbalk; this stratum varies in thickness perhaps from to 20 feet. I judge from the 
borings, but in that particular district there appears to be an exception, fur the whole 
of this Sand for a considerable extent is brought to the surface, forming the Bagshort 
Sand. The Plastic Clay is the Soil above the London Clay; none is yet exhibited, nor 
should I expect they will find any if the regular course is preserved. The Soil really 
found above this Plastic Clay at St. George's Hill is a loose sand with patches of 
gravel interspersed, on the lower extremity of the face of the cutting ; at the commence- 
ment it is all Sand, and at about half the height of the cutting the Plastic Clay gradually 
rises up until 14 or 15 feet in thickness, and the last 7 or 8 feet is in Sand. 
Mole Emb. I have allowed \\ millions of cubic yards for the embankment on this side of St. George's 
\\ mill. c. yardi. gjn^ ^^i^^ Mole Embankment).—- 1 have likewise seen the Embankment that is 

Embankment being formed upon the Southampton Railway at Wandsworth, and although it is not a 
at Wandsworth. , . i . • . . n , r«i. X^ . ^ . 

very large embankment, there 19 but a small portion made.' ■ The Basin gLin e 

Crossing of Roads crosses some roads upon a level, which the Great Western does not; crossings upon a 
R^n"vays. ^^^ ^ \^y^\ increase the annual expence ; they also interfere with the Traffic, and are fre- 
quently the cause of serious accidents. I am aware that there are some Railways 
already formed which occasionally cross roads upon a level ; and I am sure the Pro- 
prietors would remedy the same if they had the means (even at a considerable expence.) 
He opposed the I was employed in opposing the Liverpool and Manchester Railway when before 

L.&M. Railway in Parliament, and I have since walked over the line three or four times, occupying about 
Parliament. , ■ > . 

two days each visit. 



Ex. Mr. G. W. buck, C.E. 

I have been engaged in the execution of various Engineering Works for the last 20 
Asst Enffr upon J'®^^'^* '^"^ *'*®y were not of a very extensive character ; I had not superintended any 
the L. & ll. Rally. Railway until I was appointed one of the four Assistant Engineers, under Mr. Stephenson, 
His District is bet. upon the London and Birmingham Railway ; my district is between London and Tring, 
ring, ^j^j embraces a distance of 30 miles, and the work upon it is heavy compared with the 
Theav^^^ "^^" *' "^^^^ of the Line, i. e. there is more Tunneling, and the Embankments are higher and 

the Excavations deeper. My office is to see that the Works are properly 

HisAssis. measure executed, and tlie amount of work done is measured monthly by my Assistants, and 
mon y. ^gg^gj jjy mys^if^ ^ j ^^^ responsible for its correctness.— —The Soil in the neigh- 
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boarbood of Watford is Gravel aDd Cbalk, also Gravel, Sand, and some Clay, and it is The Soil atWatford. 
very favourable for the execution of the Cuttings, which in the immediate neighbour- 
hood are of considerable extent. The extreme depth of t!ie Watford Cuttiug is The Watford Cut- 
42 feet; the height of the Embankment is 45 feet, and is upwards of a mile in length ; anf 1 miinon*^*^^ 
it is let in two Contracts, one half to one man, whose Contract is 5 miles long ; and the 
other half is let to anotlier Contractor, and is 9 miles long : and they arc bound to 

complete the Work within 2 years. There are 2 Gangs, or Shifts, employed upon Worked by 2 Shifts 

the Watford Cutting, and 80 men in each; they work 20 hours out of the 24, each <>^ ^ '"cn each. 
Shift working 10 hours. I think that about 1000 cubic yards of Soil is the utmost 

I have seen moved in one dav ; the average for the last month has been about 700 yards; 1^^ ^"' yards the 

• , ^. II* /. . . ™*'*^ "^ b^ known 

1000 yards cannot be moved, except under iavourabic circumstances ; for instance, when teamed in a day. 

the Soil will make a permanent foundation for a Road, or when it is Gravel or Chalk. Gravel, Chalk, and 
Clay hangs to the waggons, and requires shoveling out ; but Gravel, Chalk, and Sand, cjay ^oes not!^ ^' 
tilts well, or slips out at once. The Watford Embankment is at present about 32 feet 
high; the Permanent Angle of the Slopes is 2 to 1 ; but the Natural Angle at which Method of workinir 
the Soil will stand, immediately after teaming, (the Angle of Repose), is about 1| to 1, <^n Embankment 
which enables us to make the Embankment temporarily wider at the head (as it is called ^^ ^™' ^ *^^' 

by the workmen,) and get in 6 Teaming Lines of Road : after the Line has passed that Particulars of the 
particular point, the work is trimmed down to 2 to I, as it is no longer required. When and Embankment. 
our Teaming Road is the natural width of the Embankment, viz 33 feet, we cannot team 
more than 700 or 800 yards, although working the same number of hoy^s and presuming 

our arrangements perfect. During last month we moved 15,800 vards, and there was 22 , 

7 iii'^ci 1^. " ^ working days per 

working days, merely deducting 2 oundays and 2 wot days ; we cannot work as long in week is the aver. 

the winter nights ; the expense would also be increased, as the Waggons are apt to get ""^"^^^^ taking the 
off the road, torches are also required. Taking the whole year round, you cannot 

reckon upon more than 5 working days in the week. 1 have seen a method of Method of Teaminir 

Teaming tried different to the usual method; 8 square Baulks, about 60 feet long, tried on the Works. 

were placed at the end of the Abutment of Watford Bridge, with their ends projecting 

over the Abutment, for the purpose of placing the Rails on, in order to run the Waggons 

on same and to team them; each trip was drawn by one Horse, consisting of two 

Waggons; the lirst Waggon was pushed on to the beam to make way for the second, Description 

which was then teamed, and both Waggons returned together. This method was con- of same. 

tinned until the Embankment was raised to the full height of the Abutment, when the 

Baulks were removed from the Abutment and placed upon the new Embankment, where 

they became quite unmanageable ; the method was consequently abandoned. The 

Contractor's object was to expedite the Embankment; after the first Waggon was 

tilted, instead of drawing it back into the road it was pushed on a little farther, in order 

to make room for the other, so that when it was tilted both Waggons returned together. 

I do not think more Soil was teamed by that method than we are at present learning, 

although we have only 4 teaming places at the present time. We have been using 6, 

and shall again, (6 cannot be worked unless the Slope is equal to 2 to I), we have teamed 

718 per day with 4 roads, and 1,000 per day with 6 roads. A flat Slope can be ^ flat Slope can bo 

executed quicker, in a certain proportion, than a steep Slope, as the greater Slope exd. pro. quicker 
does not increase in the same ratio as the width of the Road. The ^ ^^' 
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Detailed Prices Watford Catting costfl (he Contractors about ^\d* per cabic yard, withoat the mate- 

upon the rials, and the present Lead is but 30 chains long. I make the Cutting and Filling M., 

Watford Catting, the Teaming jcf., the keeping the Roads in repair \d.^ the dressing the Slopes and 

stripping off the Sod \dnt the Lead about Jd., and oiling the Waggons \d.<, which makes 

6|rf. Very few of the men are paid less than 3«. per day, which is the price I have 

Navigator's Wages, allowed. Agricultural labourers get 4cf. or M. a day less than the others; (they all find 

their picks and shovels), there are very few Irish on our part of the Line. Employing 

more Agricultural labourers might reduce the price \d.^ but not more. I think the 

Materials 2(/. per Waggons, Barrows, Planks, Rails, Chairs, Sleepers and the like, cost about 2rf. for the 

" ' ^^ ' present Lead, (|ths of a mile, which costs \\d.) Upon a temporary Railroad, I 

consider that Irf. should be added for Haulage or the extra expense of Horses and 

Drivers, for every additional mile after the first; (this price comprehends Haulage only^ 

costs'lirf^^ ^ ^^^^ "^^ ^^ expense of the temporary way, taking both together makes 2irf.,) perhaps Jrf. 

should be added for the repairing the Roads, making I|rf. -Two and sometimes 

three horses are used in leading the stuff from the Cutting to the Embankment. 

Another item must be added, viz., the re-sodding the Slopes, as I have allowed \d. for 

It costs the Cont. taking it off, I must allow the same for putting it on the Slopes again, making it Orf. per 

indep.^'^of bmns ^°^'^ yard, which is the price it actually costs the Contractor, who has to take the risko f 

&c. all Slips, contingencies, &c., also Drainage, (Slips are more likely in deep Cuttings and Em- 

bankments.) 1 do not think an Embankment, with a 3 miles Lead in Gravel or 

Sand, can be executed for much less than 1«. per cubic yard, if in Clay the price would be 
The Cont. of the greater. The Contractor of the Watford Contract is paid I«. 2cf. for Cuttings, (t. e. the 
li.*2^. TC^rcub.^yd. ^'"o'® ^f ^^ cuttings in the contract), he has to find security to the amount of 10 per 

cent,, and is to complete the Works in two years, and keep it in repair for one year 
Method of letting afterwards. ^ I consider the method of letting the Work in large Contracts to 

the Works in largo respectable Contractors is better than the Company executing it themselves, both for 
the Co. exec. it. durability and cheapness. The Select Vestry at Hemel Hempstead applied to the 

Paupers cannot be Directors of the London and Birmingham Railway to employ the Paupers upon the 
fhe Railway. "^*^" Works, and a portion of the Line was let to them at 9rf., they finding materials ; although 

the length of the Lead was only 200 yards, and the Excavation in Gravel of very little 
depth, they worked but a few days and left it, as the men could not be got to the 

believe the Tring Cutting contains about 1,200,000 cubic yards, perhaps 
goes to Spoil, all the rest goes one way, (St, George's Hill is 
3 725 93. stated to contain 3,725,03 cubic yards). 



Tring Cuttingcont. work.— I believt 
about l,2(K),000.yd8 j^d of that quantity 



Ex. Mr. JAS. COPELAND. 



Execue. a Contract I am a Contractor, and was engaged upon the Liverpool and Manchester, the Leices- 
on e . an ^^^^ ^^ Swanington, and the Whitby and Pickering Railways. I am now executing a 

Contract upon the London and Birmingham Railway, which I obtained by open tender ; 
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my Contract amonnts to £117,000., and extends from Watford lo Kings Langley, and is ^I^j^ ^^ ■■"'®' 

about 6| miles in length. I found two Sureties, (two Directors of the Leicester and it is 5^ miles long. 

Swanington Railway, satisfied I had done my duty to them, came forward as friends and 

become my sureties. T certainly have a stock of materials of £ 14,000. or £ 15,000. value, curUy^reqdre^^^ 

which the sureties would look to in the event of any thing transpiring), to the amount 

£11,700., (or 10 percent, upon the amount), each in half that amount. I do not allow 

my sureties any thing, but we take intoaccountthe difficulty of obtaining security.— — 

There is about 700,000 cubic yards of Cutting, and 600,000 cubic yards of Embankment, J"jJ|^^^^^^ ^^ *'*® 

also a Tunnel of 1,716 yards in length, (the Cuttings and Embankments are nearly equal). 

Ten or twelve Tenders were submitted for the Contract, and I believe my Tender was His price for Cutt. 

about the lowest; it consisted of a gross sum, and a •* Schedule of Prices" attached, in jj^^ Embt.is li.2rf. 

which the prices for open Cutting was 1*. 2d. per cubic yard, (the price for the Cutting ^*^^"^ y^^' *"^ 

also includes the Embankment), the average Lead of which is about a mile, the Tunnel- TunncljCr28per vd. 

ing was £28. per lineal yard, and the Fencing about 2s. 6rf. or 2*. 9r/. per yard for each Fencing 2*. 6d.'or 

side of the railway. The price of the Fencing upon the Leicester and Swannington 

Railway was Ss. per lineal yard, for each side of the Railway, which I consider a good Piice of Fencing 
price, (it was not my contract, neither were Tenders delivered for same). I would Lei«. and Swanntn. 

have done it for 5s. but not 3«. 6cf. 1 have done about 120,000 yards of one 

Cutting, and nearly 100,000 yards of another, (in my Contract on the London and Bir- He under lets the 
mingham). We let the Earthwork in small Contracts at about 8Jrf. per cubic yard, ^^^^f^{ ChalV& 
including the heavy cuttings we are now making ; which are through Chalk, Gravel, and Sand, and about 1 
Sand, and the Lead is rather better than a mile. T find Waggons, Barrows, Planks, ""^^^ Labour only. 
Sleepers, Chains, Keys, and Pins, which amounts to about 2d. per yard more ; t. e. for Materials about 2d. 
the actual cost of Materials, exclusive of the Wear and Tear; as I have expended ^^^^- 
£15,000. for materials, there is the interest of that sum, and the Wear and Tear to be particulars of the 
allowed for extra, there is a continual expence in the repairing of Waggons, &c. The ^i^me, &c. 
value of the materials, after the conclusion of the Contract, may be about ^d. per yard, 
which, deducted from the original outlay, would make the price of the materials l|rf. per 
cubic yard, the cutting therefore costs lOJrf. per cubic yard; and we take the risk of ^. *im^ indc^ei** 
Siips and Contingencies, and prepare proper Drains, which in Clay cuttings are very dent of Slips, Con- 
considerable ; also the Sodding of the Banks, as some of the soil is removed twice, i"?*^'^^^^'> 
which I have allowed for in the average of 2d. per yard. I therefore consider that a 
Contractor must pay great attention to his business, and practice considerable economy, 
to make a profit out of the Is. ^2d., as it is barely sufficient ; (the Engineer derives no 
advantage whatever from the Contract).' I employ about 400 men at present, and Agri. Labour, al- 

the Sub-Contractor pays them ; I find by experience that Labourers who receive the no7a^vantag*^^ 
least amount of wages, are the most expensive ; a mixture of Agricultural Labourers 
and Navigators is advantageous, (the wages would then average 9«. per day), but Agri- i)^}„g emp. 
cultural Labourers only are not. I let some work at 9d. id the Overseers of Hemel ^ ^ . . 

Account of their 

Hempstead for the Paupers to execute, but they only worked two days, and the Over- failure, they did not 
seers did not make any demand for the same, as it was so trifling; not more than 10 ^an *er7ay^* ^*^^ 
cubic yards, (about id* each man per day). I have not seen Mr. Grabamsley's 

Machine, but if it is a machine that would merely enable os to do more work in a given ^^- Orahamsley's 
time, it would not be advantageous, except in partioolar cases ; for instance, at this 

P 
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time of the year the days are very long, therefore any thing that could expedite the 

emptying of the Waggons at the end uf the Dank would be an advantage ; in wet seasons 

Remarks upon same tiie stufV cannot be teemed as fast as it can be excavated, more time being required to keep 

the roads in order, as they become muddy and sodden, which occasions the Bank to 

.... ^, sink : the road, at this time of the year, stands verv well. I have seen a Machine upon 

M;irliiiie upon tiic * ' . 

Hurtlepuol Kaily. the Hartlepool Uailway, but I do not know who invented it, or whether it belonged to 

the Contractor or to tiie Company ; it consi.sted of a wooden frame placed at the end of 
the Kmbunknient, (which was about «30 feet high), upon which the Waggons ran and were 
emptied, it did not appear to work v(*ry well ; 1 heard that several men were killed in 
moving it, as it was a very awkward operation ; the Soil they were working was Clay and 
Sand, and their dilliculties would increase as the Embankment was raised. I do not 
know how long it was used, but a short time afterwards I heard that it was taken down, 
and that they had resumed the old plan, therefore I did not attempt using it; if there was 
a machine that would save us 20 per cent, we should most likely use it. I have used 
OhbPrvations upon Locomotives upon a Permanent railway for carrying the earth, but they cannot be used 
iiMiiir Loroiiiutivifs ^j^Ij advantairo upon a new made Emiiankment : 1*2 mouths at least should elapse, as it 

upon the Works. o i ^ * i » 

takes some time to settle. We are constantly altering the Rails upon the Embankment, 
although we work with Horses. — The Sub-Contractors work the 24 hours, having 2 
"' Shifts containing about 100 men, each Shift working 1*2 hours, they rest about 2 hours, 
therefore we get 10 hours actual work out of them; ^rds of the men are in the day 
Shift, and Jrd in the night; it would not be possible to put any more men upon it 
with advantage, the fewer men a Contractor employs at a time, the more profitable it 

The fewer Men j ^^ ^^'^^ provided they do the work. If the ('ompany had it in their own hands, thev 
emp, at a time the ' "^ i ^ » j 

more advantage. could not employ 200 men upon it profitably ; perhaps, at the present moment, about 40 
700or800cah. yds. or 50 might be added, but even then they would not be able to cut more than 700 or 800 
a good day « *y«»"k q^\^[q yards per day ; on particular occasions we might cut 900 yards, but we could not 
Men. get " half as much more work done by employing half as many more men." The greatest 

IJyemployinff twice amount of cubic yards I have known them remove in a dav, was under 600, or about 

the numher of men, /. ^ i • i * i i i 

you cannot get twice 7000 in a fortnight, of 12 working days ; even in dry weather, and although the Soil was 
the quantity of work (.j^^,,^^ Gravel, and Sand, and the lead about a mile long; it was more at the Watford 
Observations upon Cutting. 260 is about the number of working days in the year, or 5 days in the 

\Vorkinjr, and cost ^eek. If the work couH be done for 5rf. per yard, I should not pay 9rf. for it. If the 
of C/Uttmgs, flcc. * "^ '^ ^ 

Lead was 3 or 4 miles, I should pay the Sub-Contractor is, id. per yard. I am going 

to pay 8|cr. for a portion of 140,000 cubic yards of the whole work, (690,000 cubic 

yards), the Lead will bo about 2 miles, and when they have finished, the price will be 

The Sab-Contractor ^•'vanced. The Sub-Contractor does not let the work oat again, but pays the men by 

does not let the the day, and my belief is that he will not make a reasonably good thing of it. If the 

Men by the^day. Company were to undertake the work themselves, with a small number of men working 

by the day, it would cost them half as much more, it would cost Is. Ad. instead of M. 
Remarks upon a have tried it often, having measured a piece of work and put a man upon it that I was 
the"\^ork. ^^ '"^ satisfied with by the day, and it has often cost double the sum it did when let by Contract. 

If the Company made sub-contracts with inferior men, they would be unable to obtain 
Security, and therefore could not depend upon them, as their practice generally is to eie- 
cute the easy part of the Work, and leave the difllicalt.— -^ — I have expended about 
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£14,000. or £15,000. in Materials, &c. including expensive Engines for making Tan- 
nels, also Steam Engines ; and I receive 80 per cent, a month for the work done (20 per Mode of Payment, 
cent, being left in the hands of the Company), which comprehends the work done and 
completed, and the expence of materials ; the outlay fur materials and other things is com- 
prised in the price of the work. ' I have never said that I expected to make £30,000. Prospects of a Con- 
by the Contract; I might possibly have said that I should make £15,000. by it, but I ' 

have no recollection of it, as the Contract will barely clear itself. I would not refuse 
£10,000. for the profits derived from it, much more £20,000. (as enquired by the 
Counsel for the opposition.) 



Ex. Mii. HENRY HABBERLY PRICE, C.E. 

I have practised as an Engineer for the last 20 years, and have been much connected His Experience, 
with the several Railways. I was for a short time engaged as principal Engineer upon n^ was Engineer of 
the Clarence Railway, which is situated in the North of England. Mr. Thomas Rhodes ^^^ Clarence Rail- 

•^ , " way. 

is their present consulting Engineer, and resides at the works. (I am not aware 

whether he was appointed by the Exchequer Bill Commissioners, or by the Company.) 

I have not been consulted by the Company for the two last years until last month. 

I am also engaged in the manufacture of Locomotive and other Engines. I have 

not been engaged as consulting Engineer to the Great Western Railway, although I 

should be very happy to give advice if I was called upon. I was employed last year by He Opposed the 

Lord Jersey (who has very large estates in South Wales) to oppose the Great Western yll^^ ****®'" 

Railway, on account of the Railway stopping at Reading. I have since been 

engaged to examine the Line laid down by Mr. Brunei, with the contemplated Branch 

to Gloucester. I attended the Meetings held at Stroud, Cheltenham, Penzance, At the several Pro- 

^ II Tki ■ r> -n ni 1 T» . 1 1. 1 vin. Meetinfi^s con. 

Cornwall, Flymouth, lievonport, Exeter, launton, and Bridgewater, to discuss the a Line of Railway 

subject of this Railway; the plans and sections of which were always on the table. At the Gt. Western waa 

" .^ ' r J always preferred. 

Exeter, Taunton, and Bridgewater, the comparative merits of the opposing Lines were 
discussed, and I think the Resolutions were carried unanimously in favour of the Great 
AVestern.— At Exeter it was considered of great importance to open a communica- 
tion with the Midland Districts, particularly with Birmingham; which cannot be conveni- jn^enoritjr of the 
ently efiected by the Southern Line,witliout following the Great Western from Trow bridge to a Com. with the 
and Bradford, and up the valley of the Avon to Gloucester, by way of Stroud, as ^^i^land Counties. 
proposed by the latter. If the Southern Line was made, it would require a new Cut 

in point of distance to Gloucester.—— 1 have heard that 5rf. is the price allowed cnouirh^for"^Sa?nt 

for the Cutting of St. George's Hill, with a Lead 3 or 4 miles long; I consider it will George's Hill, 
cost more than double that sum." . At the commencement of my connection with ?"P"/^'^rJ' ^if ^^' 
the Clarence Railway, they were in the habit of employing Gangers, or men without Contract compared 
capital, who often undertook the work for less than its value ; the Company finding ^ ^^ ^' * 
materials, and men to keep the Line in order: I advised them to advertise for Con- 
tractors to undertake the whole, including the keeping of the roads in repair, &c., and 
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who should find security : they adopted my recommendation in two cases, and apon 
It roftt U. ppr yd. analyzing the accounts, I found that according to the latter system, tlie Cost of Exca- 
or If. 3d. hy Day vation, including the keeping of the Roads in order, &c., was nnder Is. per cubic yard, 
^^^^'^^' and by the old System of Oay Work Is. 3cf. or Is. Ad. or more. The Leads were 

generally short ; in one Contract the average Lead vras under 2 miles." The Price 

Mr. HrntirrK Prices at which those Contracts were let fully corroborates Mr. BruneFs Estimate, and I think 
(jiiitc suHii'ii'nt. jjjjj Pi-ipgjj are quite suflicient. 1 have often known the Contractors who had executed 

the profitable part of a Cutting, leave the remaining portion, and run away. The work 
T)isa(lvantn<,res \('as consequently ut a stand for 2 or 3 weeks, when it it was re-let at an additional 

price, which was constantly increasing with the distance. Under the old system 

the men were frequently found under a hedge, smoking their pipes, instead of working; 

there certainly was not a suflicient supcrintendunce, (the Railway was then under the 

management of the hite Mr. Steele) but an eflicient superintendance would have put the 

Company to considerable cxpence. No men will work by the day as they do by the 

job, neither do they regard putting u Company to expence, but they do a Contractor. 

It is the rule in large works to lot them entirely by Contract, if otherwise there must be 

a good superintendance ; — viz: a person in every Cutting; the expence of which, 

added to the small quantity of work men do by the day, makes it very disadvantageous. 

Such a Cutting as St. George's Hill may require but 1 Superintendant ; but where 

jOOor SOOcnb. y<ls. roads extend over several miles it is not suflicient. I never knew more than from 

tiMiiud in 1 Dav. '^^ ^^* ^^^ lards teamed over an Lmbankment in 1 Day; m which Case a Premium of 

Case of a Premium £ 1000. was promised the Contractor provided he executed a particular Cutting by a 

"iveii to a C\m "to certain time ; the men worked longer hours, and made double shifts; therefore, it was 

expedite the Works, not all profit to him ; and for a short time during the summer mouths he averaged 700 

Yards per Day, certainly not more. 1 visited St. George's Hill about a fort- 
night since, and examined the Works, and I am of opinion that the same quantity of 
^^ work that is excavated may be done in 6 weeks, with good men, and by the usual 
St. George's Hill, method. (The commencement of such a Cutting is not a fair criterion whereby to judge 

of the progress of the works, as the men are obliged to work with barrows.) The face 

of the work was plastic Clay, 15 feet thick, and some gravelly substance on the top; 

there was no Clay at the beginning of the Cut, although it is getting thicker every day ; 

Description the men appeared to be working different to the usual manner, they were using smaller 

waggons, but larger waggons were being prepared ; the Road was also of a diflerent 

gauge, having small bars of iron, with holes punched through them for Rails, — I saw 

the Works. none longer. There was only a single Road upon the Embankment with turn-outs ; the 

width of the Embankment would not admit of more than 2 teaming places upon the 
top — i. e. a double Line of Rails ; if 4 Waggons were required to be discharged at 
the same time, they must shift tliem, or run them forward, which is inconvenient. 
Remarks upon Mr. I have not seen the plan alluded to by Mr. Buck in his Evidence for extending 
extendingtlieTeam- ^^^ teaming places, but from his description it appears advantageous, in cases where 
ing places. jt is applicable; it could not be used on an embankment of 1^ to 1, as it requires 

Theorv of Catting greater slopes. Engineers generally endeavour to get the Cuttings and Embank- 

and Embankments, ments nearly equal, (which is accomplished upon the Great Western) : if much earth is 

carried to spoil, ground must be purchased to place it on, which consequently adds to 
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the expence.-— -r — I am not aware of any Railway that has so favourable Gradients 

as the Great Western; when there is Traffic both ways a level line is cheaper than an Theory of Gradients 

nndnlating line; it would be different with aline entirely descending, because the sum* 

mit level being low, it requires but a small quantity of power to work it, which diminishes 

the expences ; an Engine would carry a greater load upon a level, than upon an A Lev. Line better 
,. . .- . 1 . Tfc .1 III 1 1 I than an Undu. Line. 

acclivity; if au undulating Railway could be made even at a less cost than one upon a 

level, I think it would ultimately be the most expensive.^— —The first time I met Hisrea. forapprov. 
Mr. Brunei at Stroud, (after the plans were deposited) I mentioned that I approved of his J^ftJJoj ^^f ^c*^^^^^^^ 
method of Concentrating the Inclinations at one spot, and employing Assistant Power the Jnclina. 

to overcome the same ; if Assistant Power is not used, the load must be lig^hter and the _, 

Observ. upon tlie 

speed less, or it may not go up. If the same luad is to be carried with the same velocity work, of inclined 

up the Plane of 1 in 20-2 upon the Basing line, an Engine of greater power must bo ]f„^dTtu^wn^ Eng^' 
used, which will occasion a great loss of power upon the rest of the line ; and will no 
doubt entail additional expeuce upon the future working of the Railway ; if the Rocket The Rocket would 
of the Liverpool and Manchester Railway was worked upon such a plane, it would "*^^on a^lMane of"i 
require to be put to its iilino:.t power, and would therefore be more likely to get out of in 202, it should be 
repair; consequently it is not an economical way of working a Railway, an Assistant tiouary Engine. 
Power is far more preferable. If Mr. Stevenson had no objection to a Plane of 10 miles 
] in 210, I should infer there was no other alternative, as he has had more experience 

in Railways than anv En<^iiieer of the present day, but if he proposed to overcome that A Plane of I in 210 
•^ -o 1 j» X -111. cannot be worked 

Plane without either an Additional or a Stationary Lngine, I cannot consider that he is without Add. Eng. 

right, unless the rest of the line approximated to it. A good Engine may take an 

average load up an inclined Plane of 1 in 202 at the rate of 20 miles an hour for a 

certain distance, but the same Engine would carry a much greater load upon a level 

Railway, such as the Great Western.— —There is no increase in the consumption of Fuelis ^th, & Wear 

Fuel by having more Power upon a line, but Fuel, although a permanent expence, ^ ^Y Work, an 

forms a very small portion of the expence of an Engine, being only ^th, the Wear and En^. 

Tear in working of the Engine being the remaining |ths. If heavier Engines are Observations npon 

obliged to be used, there must likewise be heavier rails and larger blocks, also a Planes contin. 

stronger foundation, as the same Engines will be used upon all parts of the Line, (the 

weight of an Engine is very much in proportion to the size of the Cylinder,) thus if you 

require upon the Basing Line an Engine that will mount 1 to 207, the rails must be 

sufficiently strong throughout the whole Line to carry such an Engine ; as Goods may 

be carried at a lesser velocity, their weight will not be so destructive to the Rails, but 

heavy Engines travelling at a greater speed are very destructive, therefore in determining 

the strength of the Rails it becomes a consideration as to whether the Railway is used 

for Goods or Passengers; a Rail of 60 lbs. per yard is very strong, being sufficient for A 60 lb. Rail suffi- 
*iE I ^ . .i.^^. ^ -w^ . cientforany rraffic. 

any traflic we have at present seen, and perfectly safe for the ascent of an Engine at a 

rate of 20 miles an hour. I think the original weight of the Rails upon the Liverpool 351bs. orig. RaUs 
and Manchester Railway was 35 lbs. per yard, and I have seen Passengers carried at the intended for Engs! 
rate of 30 miles an hour npon it; great injury has been done to the Rails by allowing gread^?"i*njur^^ 
Engines of 10 and 12 Tons weight to run upon them, whereas they were only intended £ngs.of 10orl2T. 
to carry Engines of 5 Tons weight In making a calculation of the Gradients Mems. recnirding a 

of a Railway, whatever height you may have to reasoend must be added to the height of enS^o'f^Ve 2 lS)! 
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the sammit ; if the level of ooe Line is lower than the other, and the undulations upon 
the lower line added to its summit level amounts to more than the other, the Gradients 
of the former Line are considered the best, it would be grossly fallacious to take the 
height of the summit levels only. Upon comparing the Gradients of the two Lines 
it is greatly in favour of the Great Western, which has but 2 or 3 slight undulations 
upon it. I do not consider the Plane of 1 in 107 objectionable, on account of being 
situated in a Tunnel, as it must of necessity be placed somewhere, nor do I apprehend 
any more danger than in an open cuttings I have often had occasion to adopt the 
plan of driving to higher levels in Mines to assist Ventilation ; there will always be a 
current of air ascending, which prevents the Choke Damp taking effect. A Tunnel 
upon the Incline, looked at in reference to Ventilation^ is bettor than a dead level. If 
Locomotives are used in a long Tunnel, it should be ventilated, which could be done 
without any difficulty: if a Stationary Engine is used it is not so essential; for instance^ 
if the Tunnel through Claverton Hill, which is 1 mile long, was traversed by Locomotive 
Engines, it would be necessary to ventilate it. If a Line could be found from London 
to Bristol equally advantageous as the Great Western, and without a Tunnel, I 
should certainly consider it the best; there are 7 Tunnels upon the Great Western, 
(exclusive of those upon the Birmingham,) 4 of which are between Bath and Bristol, 
but 2 of them are of no consequence, being very short, the others are long but could not 
be avoided without great expence.' I think a Tunnel less objectionable to a Land- 
owner than an open cutting; if a cutting was made at Mr. Palmer's instead of a Tunnel, 
it would be 30 or 40 feet deep; and a Cutting of 116 feet would of course be more 
objectionable.-** I have not minutely examined the collateral country of the 
Great Western, but I have gone over the Line, and do not know a better. T he 
Bath Dep6t of the Basing Line is intended to be formed upon the side of a hill which 
is shelving ground ; I do not think there is sufficient space for a Dep6t, and it is con- 
siderably above the principal parts of Batli ; the Valley of the Avon being between 
them, the section shews a rise of 70 feet from the valley to the dep6t at a rate of 1 in 0, 
which is a very objectionable inclination for carriages to pass up and down from the 
Railway with goods. The Great Western Bath Depftt is in Ham Gardens, which will 
afford a very convenient Dep6t ; it is at a considerable elevation above the level of the 
Floods, which I am informed are very considerable; the Railway will likewise be con- 
structed in such a manner as to guard against them. My attention has been 

particularly called to the country between Swindon and Gloucester, and I think it 
would be practicable to make a Branch from the Great Western towards Gloucester at 
about the summit level, near the North Wilts Canal, not far from Swindon, and thence 
passing over the higher ground to the summit level of the Thames and Severn Canal, 
in which direction the Lino would run past the Sapperton Tunnel, which is 2|- miles 
long, but as the Railway would be upon a higher level than the Canal, our Tunnel would 
be less than a mile in length; there is also a pass through which it might be easily taken. 
The highest summit would be next the Stroud Valley; I have calculated the Line as 
not exceeding a rise of 6 feet in a mile, which I think particularly favourable: from 
thence between Stroud and Gloucester there would be no difficulty, as we get into the 
Valley of the Severn*— —I certainly think the country between Gloucester and 
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Bristol following the Birer Severn, is better adapted for a Railway than that between Remarks upon a 

Gloucester and Swindon ; but I apprehend there is not sufficient Traffic to pay for a ter^^to'^^Bristor^fo'l- 

Railway, and the distance would be increased 30 or 40 miles, as it would be necessary lowing tlie Severn. 

to go first to Bristol, and then some miles below it, in order to get out into flat country, 

and the expence per mile would be quite as much as the line between Gloucester and 

Swindon: I make the distance from London to Gloucester, by Swindon, about 113 to Ditto by Swindon. 

114 miles; viz. 81 miles from London to Swindon, 34^ miles from Swindon to Stroud, 

and 9 miles thence to Gloucester; and it would be about 38 miles farther by the other 

Line. I believe a Railway may be made between South Wales and Gloucester, as I Remarks upon a 

have examined the most difficult part nf the intervening country. I am likewise connected ^'"*'* between Glon- 

, • I . I I ^^ 1 m' 1 tester and South 

With the Iron trade, and am also acquainted with the Copper and Tin-plate trade of South Wales. 
Wales, throughout the whole of which there is a feeling in favour of the Line. 

I advocated a Line to Windsor before a Committee of the House of Commons last Obser. on Mr. P.'s 
year, which was a very excellent Line, but it was met by such great opposition that the ^^"^ *^ Vvindsor. 
Directors abandoned it. It was superior to the Great Western of last year, (in conse- account of the Difli. 
quence of its stopping at a higher level ; the Great Western now goes higher;) and is not 
inferior to the present Line; the levels were very good, but not better than the Great 
Western. From Reading to the Birmingham Line the Undulations amounted to 6 feet 
per mile. I think there were two Summits to overcome between Acton and the River, 
one near Sion House beyond Brentford, the other near Hounslow, which was the highest 
of the two, but they were not considerable. From Sion House it was a gradual descent, 
which commenced a little below Hounslow, in order to pass under the Long Walk at It passed under the 
Windsor ; from thence there was a Line that would have gone to the South of Reading, ^^^S ^^*^k 
which Line was quite practicable. It crossed the Long Walk at about i a mile up, in 
a Tunnel which extended about a | of a mile from the walk on each side : we went by 

through the field between the Park and the Turnpike Road, close to the foot of Frog- 
more Grounds, and we crossed all those fields to the long walk: the Line curved 
round the Town after it passed the Long Walk by the Barracks ; we had not room 
enough for one Tunnel, therefore we proposed making two, passing between the roots 
of the trees diagonally. I met Lord Duncannon on the spot, and satisfied him that it 
might be done without being very objectionable ; but the Directors were informed by 
some Peers that they would not sanction the measure if it went under the Long Walk, 
as they considered it would be prejudicial to the Royal Residence at Windsor, notwith- 
standing the entrances were to be planted ; it terminated at Paddington, but we did not 
make use of the Birmingham. I last year advocated the Terminus at Paddington, Comparison of the 

in opposition to the one at the Thames. I conceived it would be much more convenient London Termini. 
for the distributicm of Passengers, also for Cattle and Live Stock. Light Goods carried 
by the Railway, being for the consumption of London, will require to be distributed 
throughout same : the Northern Terminus at Enston Square is therefore unquestionably 
preferable to the Southern at Nine Elms, being more central, and upon a higher level, 
which renders it more convenient for the loads to descend. I consider a junction of the xiie advan. of a 
Great Western with the London and Birmingham advantageous, notwithstanding its Junctionof the Cjt. 
having to encounter some extra Tunnels, and a Plane of 1 in 86, which under all l. & U. 
circumstances is not very objectionable, as the distance is short, and it is the best that 
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can be obtained. I cannot say whether they intend nsing a Locomotive or a Stationary 
Engine, but I should prefer the latter. I am not aware of any great difliculty that can 
arise tu the Trade of the two Railways through their having the same Terminas, provided 
there is ample space for the Depot; but I prefer, and I think a separate Terminus would 
be better, which was my reason for not running my Windsor Line upon the Hirmingham. 

Ditliculty of obtain. I still prefer the Terminas of the AVindsor Line, which was at the end of Oxford 

Street; but the difficulties were very great, as the property belongs to the Bishop of 
London, whose objections we could not overcome: we could have obtained a Terminas 
in about ^ u mile North of the Oxford Road, near the New Road, which would have been 

better than that at Vauxball Bridge, but not equal to that at Euston Square. I think 
it would be very advantageous to have two Termini : when the subject was in dis- 
cussion last ycar« the Terminus of the London and Birmingham was almost as distant 
from the principal parts of London as ours at Paddington, and I thought there was very 
little to choose between them, but now that they come to Euston Square the case is 
materially altered. A Bale of Goods sent by the Railway, and intended for the 

Sea, would be passed by the Canal at the Depot, and would occupy about 5 or 6 hours, 
which would not be very disadvantageous. I believe the Bristol Fly Waggons occupy 
about two nights and a day on the journey ; and I expect the Railway will carry the 

The Railway would bulk of the Goods at present carried by them. I am not aware of any Goods that travel 

tifat trivcr bvThc '^y ^*^® ^'y ^^^anffo"* *'»a^ could not go by the Railway, as they would be carried cheaper. 
Fly Waggons. which, coupled with the additional speed, would render it advantageous. 1 believe 

The Winclsor Plan ^i^^t ^be deposited Plan (of the Windsor Line) was not the Flan advocated before 
ndvo. before Far. ' 

was not the dcpo- Parliament last year in opposition to the Great Western, but a Plan made subsequently, 

• . I 1)1, i • ' 

siteu an. owing to our being obliged to alter the Line, on account of its passing under the walls of 

Deposited Flan. Windsor Castle, between it and the River; also as Eton College and the Commissioners 

of' Woods and Forests would not assent to it : there was a reservation with the latter 
that, provided we did not interfere with the Waterworks, they would assent ; and upon 
an examination being made by an Engineer for the Crown, his objections were such that 
they declined giving their assent to it. I did not lay down the Line which went so near 
Mr. Brunton's Line the Palace, nor ever advocated it in my evidence before Parliament. I have seen the 

Plan Mr. Brunton projected from Bath to Bristol. I was connected with a Railway 

Observations upon . 

Messrs.. Urnnton k. Mr. Bruoton projected from Bristol to London, and I was a party to the Prospectus of 
Bristol to^Londoi" s*^™®» which was before the publication of Mr. Bradshaw*s Map. Colonel Page gave 

us the Levels of the Kennet and Avon Canal ; therefore, having the Canals to guide 

me, and knowing the country generally, I looked over it sufficient to satisfy myself the 

Line was practicable. I proposed to go on through Newbury to Reading, but I never 

entertained an idea of cutting through St. George's Hill ; the Line from Bristol to 

Newbury was very similar to the Basing Line ; we did not take the Levels of the 

country^ but we drew a Line on the Ordnance Map, which Mr. Brunton afterwards 

Mr. P. declined giv- went over; I declined giving evidence upon it last year; it was opposed by the Land 

ing Evidence on it. Proprietors ; it went near the front of Mr. Gore Langton's House, which would have 

It had no Tunnels, been very objectionable ; he avoided having any Tunnel by keeping higher Levels; 

but I should not wish to omit all the Tunnels on the Great Western, even if there was 
th^^^ ^w^t^^!^ ^'^ objectioa in point of expenoe; he also had a Gommnnicatioii with the Deep 
Bristol. 



113 

Water at Bristol at Redcliff Wharf, (the Goods were to go by a Tnnnel and an Inclined 
Plane) whfre there is not room for more than 1 or 2 Vessels, (Irish Steam Boats cannot 
get up to the Wharf, although Cattle and lave Stock from Ireland will be a very impor- 
tant part of the traflSc of the Railway. I cannot say whether an advantage is gained The Gt. Western 
over the Great Western by the same, as the latter has a Communication with the Float, J"n with ATF^oaL 
the water of which never flows out, it being dammed up to the feeder, and it is deep 
eoongh fur barges, but not for ships at all times of the tide. 



Ex. Mr. ROBERT STEPHENSON, C.E. 

I am Chief Engineer upon the London and Birmingham Railway, 80 miles of Chief Engineer of 

which, out of 111 miles, have been let for £ 1,300,000.; my Estimate for the same was theLond.andBirm. 

£1,325,330. The works are let by Public Contract, and the Directors usually accept Mode of Letting- 
the lowest Tender, if the parties are respectable and are able to give security; I am Executint^ 
present at the opening of the Tenders, but I have no opportunity of knowing their \v^\ 

several amounts until then: in alloting the several Contracts, I have subdivided them on the same, 
pretty equally, and arranged them so that one Contract shall not interfere with another; 
the Work is measured at the time the Contractor delivers his Tender^ which is accom- 
panied by a " Schedule of Prices," upon which his Estimate is founded, and at the 

expiration of every month the work is measured and priced according to such List, and j},^ commencement 
the amount is paid him, with the exception of 20 per cent., which is withheld until half of a 

. *^ *^ Contract 

the contract is finished, the amount retained is then 10 per cent, only, and the Contractor i^^ 

afterwards receives the full amount of his work. The commencement of a Contract is „ ^i!5^^^^ . 

Prontable part. 

easily and cheaply executed ; there have been many cases of a contractor making a 

profit upon it notwithstanding the drawback; thus he may be receiving a profit through- j^^c^^^ag can"be n^^^ 

out the whole of his contract ; but although he may possibly clear 20 per cent, upon the by a Contract. 

first half, he cannot realize more than 10 per cent, upon the whole. I am not aware of 

any instance of more, as the work will cost him more as he proceeds, and the payments 

are made so as to equalize his burden. This is one of the Blank Tenders, with a 

** Schedule of Prices;" which Prices are filled in by the several parties tendering:-^ 

Contract, No. 

To the Birmingham Committee of Directors of the London and Birmingham Railway 
Company. 

of do hereby p^rm 

propose to make the Railway 

with all the Excavations, Embankments, Tannels, Bridges, Culverts, Drains, Fences, and other Works 
complete, and to keep the same in repur for One Year after Completion, and to find and provide all the 
requisite Materials, (except the Iron Rails, Chairs, Ffns, Keys, Blocks, Sleepers, and Oak Trenails,) 
according to the Plans and Specifications exhibited to within the Periods, 

and upon the Terms and Conditions mentioned and contained in the Draft Contract, also exhibited to 

for the Sum of and have in the First 

Schedule hereto set forth the Price of the different Descriptions of Work at which the aggregate Amoan 
of this Tender is computed. ' 

Q 
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Tender. 



And farther propose to execute the seyeral Works in the said Specifications 

denominated Extra Wo^s, at the Prices set opposite to each description of Work in the Second 
Schedule hereto. 

And in case this Tender shall he accepted, hereby undertake to execute a Contract and 

Bond lo be prepared by the said Company, according to the Draft before referred to, within a Fortnight 
from this Date. 

And propose of and of 

as Sureties for the due Performance of such Contract. 

And do hereby undertake that they shall, within a Fortnight from this Date, execute 

a Bond, to be prepared by the said Company, conditioned for that Purpose, in a penal Sum equal in 
Amount to Ten per Cent, on the said Sum of of which Bond the Draft 

has been also exhibited to me. 

And lastly, do hereby undertake and agree that in case the said Contract aYid Bonds 

shall not be executed by and said Two Sureties, within the Time above 

mentioned, the said Company sliall not (unless they think fit) be bound by this Tender and Contract, 
but the same shall be absolutely void, in case the said Company shall so think fit ; nor shall they in any 
Case be liable to any Claim by in respect of Work then already done by 

upon the said Railway* 

Witness Hand, this Day of 183. 
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First Schedule referred to, containing a List of the Prices at which the above Tender of <£ 

is computed. 

<^. 
TVe Price of permanent Fencing, consisting of Ditching, Railing, and Quicks, at per Lineal 

Yard 

The Average Price of the Whole of the Excavations, with the Slopes of the Excavations 

and Embankments, completed as described in the Specification, at per Cubic Yard 
The Price of the Tunnel at exclusive of the Facings or Fronts, at per 

Lineal Yard 

The Price of Brick Work set in Mortar, at per Cubic Yard 

Ditto Ditto in Cement . • , 

The Price of Freestone Ashlar Work, dressed and set, with rustic chamfered Joints, the 

Face of the Stones being rough, when the Stone is obtained in the Excavation, at per 

Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Price of Freestone Ashlar Work, dressed and set, with rustic chamfered Joints, the 

Faces of the Stones Chisel-dressed, when the Stone is obtained in the Excavation, at per 

Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Price of String Courses and Coping, dressed and set, when the Stone is obtained in the 

Excavation, at per Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Price of Cast Iron Work employed in Tunnels and Bridges, at per Ton 

The Price of Wrought Iron Work employed in Tunnels and Bridges, at per Ton 

The Price of paved Crossings referred to in the Specifications, at per Square Yard 

The Price of the following Culverts, including Foundations, Fronts, Wing Walls, &c.; viz. 

Culvert, 2 Feet Diameter, at per Cubic Yard 

Ditto, 3 . . Ditto • . . Ditto 

Ditto, 4 . . Ditto . • Ditto 

Ditto, 5 . . Ditto . . . Ditto 

Ditto, 6 . . Ditto . . . Ditto ..«...•• 

The Price of laying the Brick Drains under the Bridges, at per Lineal Yard 
Metalling the Surfaces of diverted Roads, or Roads forming the Approaches to Bridges or 

paved Crossings, at per Superficial Yard 

The Price of Posts and Rails similar to those described in the Specification for the Tops of 

the Embankments of Approaches to Bridges, at per Lineal Yard of single Line . ^^ 



t. 
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£. 9. d. 
The Price of the doahle Line of permanent Waj kid on Stone Blocks, with all neeeisary 

Drains, as detuled in the Specification, at per Lineal Yard •••••. 
Ditto Ditto laid on Wooden Sleepers, at per Lineal Yard .... 

The Price of maintainin|r and keeping in good Order the doable Line of permanent Way 

for the Period of One Year after the Completion of the whole of the Works, at per Mile 

Second Schedule referred to, containing a List of the Prices of the Extra Works. 

The Erection of Gates, including Posts, Gates, Iron-work, and Fencing, at per Gate . • 
The Price of Fencing, similar to the permanent Fencing described in the Specification, with 

Ditching, Railing, and Quicks, at per Lineal Yard of single Line . * • • • 
The Price of Posts and lUdling, similar to that described for permanent Fencing, at per 

Lineal Yard of single Line 

The Price of cutting a Ditch Six Feet wide at the Top, Two Feet wide at the Bottom, and 

Two Feet deep, at per Lineal Yard 

The Price of cutting a Ditch Three Feet wide at the Top, One Foot wide at the Bottom, and 

One Foot deep, at per Lineal Yard • . . . • 

The Price of Brick-work in Fence Walls or Retaining Walls, including Foundations, at per 

Cubic Yard 

The Price of Excavation in Marl, Clay, or Sand, when the Lead is a Quarter of a Mile, at 

per Cubic Yard • 

Ditto .... i of a Mile .... Ditto 

Ditto .... Ditto 

Ditto .... Ditto 

Ditto .... Ditto 

Ditto .... Ditto 

Ditto .... Ditto 

Ditto .... Ditto . . . • • 
The Price of Brick Work in Tunnels set in Mortar, at per Cubic Yard .... 
Ditto Ditto laid in Roman Cement, at per Cubic Yard .... 

The Price of Brick Work of every Description in Occupation and other Bridges, and Facings 

of Tunnels, including Labour and all Materials, and all Labour in digging and preparing . 

Foundations, at per Cubic Yard * ' 

The Price of plain Freestone Ashlar Work, dressed and set« with rustic chamfered Joints, 

the Face of the Stone being rough, when the Stone is obtained in the Excavations, at 

per Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Price of plain Freestone Ashlar Work, dressed and set, with rustic chamfered Joints, 

and the Faces of the Stone Chisel-dressed, when the Stone is obtained in the Excavations, 

at per Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot ..... 

The Price of Freestone Quoins to skew or square Bridges, dressed and set, with rustic 

chamfered Joints, and the Face Chisel-dressed, when the Stone is ob tuned in the 

Excavation, at per Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Prices of String Courses and Coping, dressed anid set, when the Stone is obtained in the 

Excavation, at per Cubic Foot 

Ditto Ditto of Derbyshire Stone, at per Cubic Foot 

The Paving of Roads crossing the Railway on a Level, at per superficial Yard . 
The Formation and metalling, according to the Specification, of Roads, at per superficial Yard 
The building of Brick Culverts, including Foundations, Fronts, Wing Walls, &c.; viz. 
Culverts, 1 Foot in Diameter, at per Cubic Yard 
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£. s. d. 
Thoroughly seasoned Memel Timber for Bond, laid in the Brick Work, at per Cubic Foot . 
Beech, Larch, or American Oak Piles, from Nine to Ten Inches mean Diameter, hooped and 

shod, 10 Feet long, and driven, at per Cubic Foot 

Ditto Ditto 15 Feet long, at per Cubic Foot 

Ditto Ditto 20 Ditto 

Oak Sleepers and Planking, spiked to the Piling, including Labour and Spikes, at per 

Cubic Foot 

Ballasting and laying the permanent Sidings upon Stone Blocks, including cutting the 

Rails into proper Lengths, fixing Crossings* Points, &c., and making the whole complete, 

at per Lineal Yard of single Way 

Ditto Ditto upon Wood Sleepers, at per Lineal Yard of single Way . 
The Price of One Tool Recess, complete 

It is to be understood that only the neat Measurement of the Masonry, Brick Work, or Timber 
Work will be allowed, notwithstanding any Custom to the contrary. 

Tricks of I li^ve the means of checking the quantities by my Estimate, as it is an usual thing; for 

Contractors. Contractors to deliver in a higher price than that upon which the Tender is founded, 

particularly upon such portions of the contract which will be Grst executed^ but I 

endeavour to make them agree with the Tender; and frequently have them altered in 

The Company enter consequence of the discrepancy. We make separate and distinct Contracts with Iron 

rracts^riron^a"!!^^ Masters for the Rails and Chairs, and with Stone MerchanU for the Blocks, (we are 

Stone Merchants for now paying about 6s. for each Block,) which are delivered to tlie Contractors for execu- 

oc 5. ^.^^ ^^^ Railway, who lay them down, The parties who took the first Contract 

from London (Jackson and Sheddon) having failed, the Company took it (the Willesden 

Contract, which is six miles lonir,) into their own hands in order to avoid delay; Jackson 
Account ^ 

9> afterwards applied to me for employment, and as I did not attribute the failure to him, but 

rather to some impropriety on the part of his partner, (want of capital occasioned it in 

some degree, and it was likewise grossly mismanaged,) through which he lost all his 

acKsonocoiea on ^oney, I therefore let some of the brickwork to him, among other persons, by the rod, 

in the knowing him to be a very efficient bricklayer ; it is a very difficult thing to relet work 

Willesden Contract, ^hich has been thrown up by a Contractor, as they know the difficulty you are in, and 

take advantage of it ; the same remark applies to the sale of the stock upon the ground, 
they are obliged to be sold at a great loss, as the Company in such cases generally 
seize upon the stock, or th6 materials upon the ground, (the Waggons, Rails, &c.) but 
in this instance they waived their right : one or two of the Directors were in favor of 
Reasons of the negociating with another Contractor, who offered to undertake it for £3,000. above the 

Company uking it oriffinal Tender, but when be was desired to go over the work with me, he made it 
into tnoir own ° ^ 

hands. £16,000. above his former statement; the Directors therefore took it into their own 

Jackson and Shed- hands, and it has since gone on very well. Jackson and Sheddou's price for Excavation 

ET<»v^"vas m ^^* 14^. and it has cost the Company I5. '2Jrf., including Supcrintendant and every 

which is costing the thing; Is. ^d. was the amount of my Estimate. The Contract Prices for the Excavation 

M"r"§r."s^ Price was ®^ ordinary materials are from Is. to Is. 6rf. per yard : the average price of the Cutting; 

!*• 2^- islet at about Is. Irf. ; the highest price paid upon our Line for Excavation* is Is. 2rf., 

the Line is 1«. \d. which is clay, sand and marl, with a lead of about If miles only ; if the load was 3 miles 

* There must be some error regarding the Maximum Price of Excavation, as it is stated to be from 
lief, to Is. 6ef. : and a few lines further \b. 2d, is stated as the highest price upon the line. — Editor, 
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I flboald make it U. 5cf., or 2d. a mile extra for the leading, (we have some Excavation £xc.inRock2«.3£f. 
in Northampton as high as 9s. Sd. owing to its being in Rock,); the average Lead tipon AverageLeadonthe 
the whole Line is perhaps IJ miles « The increase in price since the Company ^>»«" U Miles, 

have executed the works, is occasioned by additions to the Stock in order to work the Con- 
tract efiSciently ; the Schedale of Prices delivered in by the Contractor in this case was The reason of the 
not a true one, he first put down such prices which he thought would merely cover him, S^^^* *^^*^°^t^ 
and then added a sum for his profit as he thought, but as the works cost more than he the Contractors. 

calculated, he did not receive all that was due to him. The following is a detail Detailed Estimate 

of the Estimate— Contractor's Stock,— Rails and Chairs £2,587, Points and Crossings ^^ ^^^ **™^- 
and other Utensils £287., and Waggons £575. making £3,449.; — to which we added. 
Rails, Chairs and Sleepers to the amount of £1,893., and Waggons £2,013. making 
£3,906., — and we shall require 50 more Waggons for the Contract, which I estimate at Value of the old 
£ 1,000..— thus the Stock applicable to the Excavations only will amount to £8,355. condu.^'woVk^^^^ 
independent of the Stock required for the Tunneling and Brickwork; — the value of 
the old materials at the completion of the works will be £ 3,237. ; the Rails will bo Rails - • - }. 
worth about half their present value. Points and Crossings one-third, and Waggons one- Points and Cross. |. 
fourth, which deducted from the above, leaves a balance of £5,118., therefore as the Waggons - - i. 
total number of cubic yards in the Contract is 837,000, the price of Stock is conse- Stock 1 i</. p. c. Yd. 
quently Hd, per yard; from June 1834 to June 1835 the Company have also paid for 
repairing waggons, for iron wheels, axle-trees, &c., also for timber and other current 
exponces j£817. — for keeping the roads in order, purchasing sleepers, &c. £1,054., and 
for inspection £ 127. — for various expences, including leading rails and materials to the Cnrrt.Exp.5ief.yd. 
works, and wharfage, and for compensation for making roads through adjoining lands, 
£390. — making a total of £2,388. The work executed within the above time by these 
materials amounts to 109,000 cubic yards, which brings the Current Expences to 5id. 
per cubic yard. The Labour we let to' a Sub-contractor, who digs, leads it away, and ^^if™^* q5"*^^ ^^ 
teams it for 9{c/. per cubic yard, but I have taken it at 9d.9 as the price was Sd, at the Cubic Yard. 
commencement, and my calculation applies more immediately to the heavy part of the 
work ; we supplied the Sub-contractor of the excavation at Chalk Farm with all the 
materials, and paid him 7|cf. with a lead of about 6 or 800 yards, until he demanded Sd. 
which we gave him ; his next demand was 8|cf., which we refused ; the work was then 
let to another, but he would not take it at 8c/., and he afterwards left it. I made out a Sum- 
mary of these expences, deducting ]|t/. for Gravel, which is unusually expensive near 

* 

London as it is very scarce, but it is not the case at any other part of the Line, I also Average Price for 
took off about £700. from the "current expences," which made it 3Jrf. per cubic yard aj^.'^p^r Cubu^'ydl 
instead of 5jc/, I then added Hd. for the Interest of £8,000. the capital employed; the Interest of Capital 
works will occupy about 2f years, hut as one-half will be Gnished before the whole of the ^ ^^^ ^ *^ 
capital is advanced, I have not allowed interest upon the whole of that time,— this gives Makine^ a Total of 
a total sum of Is. 2|cf. per cubic yard, which I conceive to be the true cost; this amount '• 4 • P^^ • 
does not include the resodding of the Slopes nor any expence which may arise from 
Slips or Contingencies ; certainly we have not had any extraordinary contingencies in the Independent of 
cutting, but something should be added for them; Contractors always consider these ontingenues. 
points, a separate and specific sum is provided in the Schedule for the expence of 
" Keeping the Railway in Repair for 12 months after the completion of the works*" 
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The Lead being The present Lead upon which the CalcalatioD is made does not exceed 1^ miles, hot I 
1] Miles. should add 2d* a mile more if it shoald increase, it woald vary in a small degree 

Descrip.of theSoil. according to the material we had to prepare the road with ; the Soil is bad, being the 

upper part of the London Clay mixed with allavial; the expence is not in the digging 

but in the loss of time it occasions, as the Contractor cannot possibly work in wet 

weather. If this system of executing the work was adopted generally throughout the 

Remarks npon cxe- Line, it would increase the expense of Superintendence ; I have also had experience of 

K°all^C t^*^ t executing works by the method of small contracts upon the Newton and Warrington^ 

the Leicester and Swannington, and upon the Liverpool and Manchester Line, (although I 

was not officially employed upon the latter,) which were executed precisely similar to the 

AVillesden contract ; I consider it by far the most objectionable. I have never known any 

Ditto Day Work. works executed by day work only, t. e. without having recourse to small contracts, neither 

should I wish to be connected with any Railway executed by this method, as men that are 
The rate of Cost of working by the day under such circumstances, will not do half a day*s work ; there are some 
t'hf ^L^^^nd'^IJ ' ^^ works in our contracts called •' Extra Works," which we have not the power of letting, 
nearly double the and I always find that they approach to nearly double the price of the contract work. 

«, c ., •„!". Some of the work which we are executin;c at Willesden Green is in the same description 
The Soil at Willes- *^ * 

den is similar to that of Soil as that at St. George's Hill ; it is the surface of the London Clay, mixed with 

at St. George's Hill, alluvial matter; at the bottom of the cutting it is genuine London Clay, but not so bad 
Description of same as upon some of the excavations on the Southampton Line. It is an exceedingly good 

material in fine dry weather, when as much can be worked of it as of any other material ; 

The Wafffrons hold but in wet weather it is as bad as any soil. The Waggons by which it is discharged hold 

u ic ar 8. g Cubic Yards, or more ; but if they are filled too full they are apt to tilt on the road, and 

cause stoppages, it is therefore desirable not to fill them to above 2 or 2f cubic yards: some 
are filled under the arches, the centres of same being made sufficiently high to allow of 
There are 8 to 16 their passage; the number of Boxes in one Train varies from 8 to 16, accordingly as the 
Boxes in a Tram. ^^^^ ^^^ getting forward, (I never saw more than 17.) The Locomotive which leads 
The Locom. makes them averages 25 Journies a day, and 3 an hour is the very utmost they can do : it is 
or 3 an*hour * ^ *^ worked from six to six, two hours being allowed out of that for rest : the distance it 

runs is rather more than a mile, which it does with ease in 4 minutes. I have observed 

that after the Engine has delivered a load, it invariably returns with another before the 

Remarks first has been teamed ; and consequently has to wait perhaps half of an hour on wet 

days, and a quarter of an hour on fine days, for the empty waggons. I think there 

on 

are 1 1 Horses, which lead the waggons to and from the end of the line, after the 

the Working of the Engine has left them, a distance perhaps of 600 yards: the Engine goes down upon 

Enirine. ^ permanent road, but the Boxes pass along a temporary road to the end : the Rope being 

attached diagonally, which does not cause any waste of power ; the usual mode 13 to 

hook them on in a direct draught. ■ »We used a Temporary Road from the beginning, 

but not the temporary road we now use ; as it has been re-laid two or three time since 

the commencement of the Cutting, and gravel has been inserted under the sleepers, to 

Remarks upon render it passable ; many of the original Sleepers are gone. I cannot state the 

Sleepers. number ; but all those laid down by Jackson and Sheddon are among them, as 

Scotch Sleepers. they were Scotch Fir, and of small Scantling. They were pressed into the ground, 

and when taken up were put aside, as they were worn out and useless : those of a 
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larger Scantling will last longer ; bat in a Catting like this, with the same quantity of They will not last 

traffic, they will not last above 12 Months; those we are asing have not lasted 6 or 8 , , 

months ; therefore, of whatsoever scantling they may be, they will become rotten in 

that time, as it is a wet sitaation. Having made a purchase of some Larch five or six *^®^^® Months. 

weeks back, a tree or two of Scotch Fir happened to be among it, which was cut up 

before the Superintendant saw it, but I believe there are only 10 Scotch Fir Sleepers 

on our permanent Road ; those which were on our temporary road have been obliged 

to be replaced by Oak or Larch ; there may be a few of the Scotch fir remaining. 

we have increased the Scantling of the Sleepers to a certain extent, bat some of the 

first were not very small. I am not aware that any of our Sleepers have been purchased 

in the neighbourhood of St. George's Hill. I do not believe that Kyan's liquid will Remarks 

make ScoOi Fir as durable as Oak or Larch, although I have not tried it. I believe ^^j^ 

the efi^ect is confined very much to the surface of the wood. A piece of Teak, for ship Kvan's Patent 

timber, was left with me by Mr. Kyan, and I endeavoured by a chemical process to p 

render the mercury visible in the interior of the wood, but failed, which is my reason 

for supposing that it did not penetrate to the heart, but it might not have been tried a 

sufficient length of time. A good Scotch Fir Sleeper costs ds. or Ss. Qd., a substitute A Scotch Sleeper 

in Stone upon our Line would cost 11«., Larch Sleepers cost 6*. or 6*. 6rf., and Oak JIJ^ stone n#f*" ^^' 

Sleepers are 7s. Qd, at Coventry : it depends very much upon local circumstances, but Larch 6^. or 6«. 6d, 

I cTo not think you could get Oak Sleepers in any part of the country for less than Qs. 

A mile requires upwards of 3000 Sleepers, and the Saving in a double Line, if Scotch ^gav^*'P[fpjr^ 

Fir could be used instead of Stone, would be equal to £ 1200. ; the Saving per Mile used inst. of Stone 

from the use of Scotch Fir, compared with Larch, would be almost £300., and with Y^ttohLclflem. 

Oak £ 600. Oak Sleepers will do upon a permanent Road as well as Stone, under Ditto Oak ^600. 

certain circumstances. I prefer Oak Sleepers upon Embankments for a certain period ; ^,, 

. /., ,, /.I'll oleepers better than 

in fact, they are obliged to be used fur the first four or five years, after which they may StoneuponEmbauk. 

be re-placed by Stone Blocks, if the Embaokment is properly consolidated, but upon for^tJi'^St S'^yr^^^^^ 

a very high Embankment I would not take the Sleepers out. Jackson and Sheddon & Sh dd 

had executed 89,000 Cubic Yards when it came into our hands, and we have since exc. 89,000 C. Yds. 

executed about 109,000 of the highest part of the Embankment. We are now laying h^^q^ Cnbic Ydt 

down our permanent Railroad to the extent of 600 yards of the termination of tlie 

Embankment. The portion upon which we are laying the permanent road has been 

made nearly 6 months. The Cutting is laid on Stone Blocks, which extend beyond the 

same, until the Embankment gets 8 or 9 feet high, when Sleepers are used ; the part Description 

we have put Stone Blocks upon has been executed or 10 months, and is that part which of 

was first done. The Embankment to which I have referred as not having been made the Execution of 

more than 6 months, has wooden Sleepers upon it. We let all the work now executing tlic Works 

at Willesden, and the Contractor pays the men by the piece, t. e. so much for tilting and ^t 

teaming each Waggon ; the men at the other end are paid Hd. a yard for filling the Willesden. 

Waggons, which is a higher price than he would pay in open Excavation. We coald 

not proceed more expeditiously, unless at an increased expence. They work from six 

to six ; we cannot work 16 hours a day without 2 Shifts, and some time is always lost Double Shifts are 

in changing the Shifts, the men also have higher wages (or contract price) for working jg^®"^^®*^ *^*'** ^^^'^ 

8 hours than for 12 ; they would rather work 12 hours and get is. than 8 and get 3s. ; they 
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are now doings 800 or 000 yards a day, they may do lOOO^ whicb is the utmost that can be 
Remarks on the economically worked in one day; we have many applications for employment from Agri- 
AflScultaral cultoral Labourers, bat we bave not found them useful men generally speaking ; as many 

Labourirrs. diflerent classes of men are required in excavating* the Agricultural Labourers of the 

country may supply one class, which is not of great extent, perhaps one- fourth of the 
Accountuf his Visit whole. ■ I went to StGeorge's Hill on Saturday,(the 4lh of July, 1835,) accompanied 
it^Jd^T^s"^"' ^y **"*• IJidder, my assistant, (this transpired since the visit of Mr. George Stephenson 

and Mr. Palmer). I found the Cutting was principally in Plastic Clay, which is unfavor- 
able and easily acted upon by water, and it is a dearer soil to work than sand or gravel. 
I cannot form an opinion, taking the works as a criterion, when they will be finished. 
Nature as they were merely commenced. It is very uncertain whether the clay will be cat 

through, or whether it will increase ; but some opinion may be formed from the several 

wells, they cannot sink more than 10 or 12 feet witliout finding water, and it is 

the Soil, impossible the common gravel can hold water. I do not think the clay on the line is 

stratified, as the face of the Cutting is covered by a mass of alluvial, but off the line, 

^* towards the high end of the hill, there are some Brick Yards open, where it is good 

clay for bricks, and decidedly stratified : it is yellow sand, and no doubt belongs to the 

lower part of the Bagshot sand. I therefore think there will be a great quantity of 

Clay, particularly from the circumstance of their Borings being in water, which is 

indicative of clay or some impervious strata at the bottom of the cutting; (we sunk 

He cal. St. Geo. H. ^^^^^^ on the London and Birmingham Railway at a great expense.) I calculate the 

if in Sand and Clay Cutting will cost at least 12^cf. per cubic yard if it is in Sand with a portion of Clay ; if 

Cubic Yard. ' the Clay prevails it will be more, exclusive of risk of slips. Supposing they team an 

800 to 1000 C. Yds. average of 800 cubic yards per day, and equal to 250 days per annum, it will give 200,000 

the utmost that can cubic yards per annum, (1,000 per day ffives 250,000. per annum, which is the max.) 

be teamed m a day. . . 1.^0 * 

St Geo Hill take ^^^^ it will occupy about 7 Years in the execution. The Cutting has been reduced from 

7 Years to execute. 116 to 96 Feet, which diminishes the quantity of cutting, but it increases the embank- 

!J J* L*!?]?*^5.^ ^™°* ments, the excavation instead of beins: thrown to spoil, as intended, will have to be 
116 to 96 ft. Cutting. . ^ ^ 

led a considerable distance to form the embankment: I do not conceive this will shorten 
the time for executing it, as the embankment is the proper measure of the time that 

Mem. Team Road, it will take. They were preparing to lay down a teaming road upon Scotch Fir 

Sleepers of the same description and scantling as those which failed upon our line; 

their soil was better than ours, but Jackson and Sheddon endeavoured to make it as 

good by laying down gravel, (which we have to a depth of from 6 to 12 inches), but 

they sunk, which will also be the case with them: I observed our Sleepers were sinking 

about 4 or 5 months after Jackson and Sheddon took the Contract, which was before 

The \V rk on the ^'^^'^f' f^^'^^^e of 6 or 9 months back.- n I cannot say whether the Works on the London 

L. and B. did not and Birmingham were commenced within 1 year after the passing of the Bill, I am sure 

Months after the ob- ^^^y ^^^^ "^^ within the first 9 months, as we were occupied in staking out the line 

taining of the Act. and drawing up the plans and specifications* apportioning the line, purchasing the 

A t fh th '^"^' ^^^ other preliminaries; and I do not think any time was lost by so doing; the 

1 ime was occupied, ^yorks were commenced in June 1834: we began in much tlie same manner as they 

have at St. George's Hill, t. e» with a small number of men, and gradually increasing 
them ; I cannot say how many we had for the first 2 months, but there were several 
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handreds ; by the last retarn we have npwards of 4000 men at work ; a certain portion They began the 
of an Embankment can be worked with Barrows and Planks, (as we did part of ours) ^^nks as^^t^t^' 
without a Railway. The Works as far as Watford are in a state of execution, by which George's Hill. 
we shall open Communications between certain points before the whole Line is finished. 
We have not commenced any Excavation that would occupy less space of time than 18 Description 
months or 2 years, as it would be of no service to complete the lighter portion until the ^^ jj^g Svstem of 
heavier are finished. Our last Contract was made ahout 4 months back. St. Geurge*s „ tl L & B 

Hill is stated to have been be^an on the 6th of October, 1834, and we had an Embankment . . . 

r , . m comparison witli 

commenced on the 1st of November: I estimate the quantity removed at St. George's 

Hill to be 25,000, and upon our Embankment 82,000 cubic yards have been teamed. 

If we had such a work as the former we should not consider it important to commence ^^"^ "^ 

any other works until it was in a very forward state, on account of its being the largest* ^P^'^ 

by which we should save the interest of the money that would be expended in the smaller Southampton 

works ; and there cannot be any advantage in finishing that part between St. George's Railway. 

Hill and London, as the country appears very thinly populated. As St. George's Hill 

is the longest work upon the Southampton Line, the fact of their being an Embankment 

of half a mile long at Sbapley Heath will not affect my calculation. The amount of Tlie Form, of an 

Work that can be done on our Embankment is limited. I have seen various expedients ! 

used to facilitate the progress of them, but never knew the average to exceed 800 Yards 800 to 1000 c Yds. 

per day ; it is possible to team more over an Embankment, but I am alluding to the the utmost that can 

average progress of the work. 1,000 yards would be the utmost you could average per be Teamed in 1 Day 

day, even with exceedingly favorable material, and it may be possible, by working 24 

hours, (which is not often done) to team 1,000 yards of the Clay at St. George's Hill; 

it would also be attended with great additional expence ; great speed in Embankments 

and economy in Cuttings are not synonymous, the reverse is equally applicable. I have Method of Teammg 

seen a Plan tried for facilitating the progress of an Embankment at Watford upon the "*^^ *' Watford. 

London and Birmingham Railway ; it was a scheme of the Contractor Mr. Noel, (or 

of his Foreman,) but it was abandoned ; it was not exactly like Mr. Grahamsley's Plan, Mr. Grahamsley's 

of which I had a drawing made, but I have never seen it practised. I also persuaded 

the other Contractor at Watford to go to Hartlepool to see Mr. Grahamsley's machine, 

or something similar to it, by which (as was reported) they were teaming 1,500 yards a 

day; but he returned quite convinced that the old plan was the best. 1 have seen Locomo. may be 

Locomotives partially used upon an Embankment to remove earth, and 1 may add ^f^^^^ Embank, 
snccessfully, as proper precaution was used, the Eugines were nut allowed to move too 
near the end of the Embankment, where it is impracticable to keep it in proper order 
to receive them, the Road should be nearly equal to a Permanent Road: a new A Good Road indis- 
Embankment is very bad, as it requires constant alterations. I used a Locomotive at P^""^ ^ ^^ ^9^me. 
Liverpool in the formation of the Railway : we used a Locomotive upon our Permanent 
Road upon the London and Birmingham, as soon as circumstances permitted, the The Locomo. at 
Embankment extended over a space of about 1,100 or 1,200 Yards, and had been ]|^ ^^^^jj of TO 
consolidated about 8 months including a winter, which renders it less difficult to keep in or 12U0 Yds. 
order. The Contractors upon different parts of the Line are preparing to use them, but Thev should not be 
I conceive that they cannot be advantageously used for a less distance than 1 mile or 1^ ^'g^ lYMiir' ^^^ 

R 
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Pprm. Rails sYionld miles. The Permanent Rails should not be ased in the formation of a Line nnless 

not be used in the ^^^^^ ^ fi^ood road and guod blocks, as they become bent, and even when straightened 

the injury is nut removed : the great cause of the failure of the Rails upon the 

Liverpool and Manchester was their having been used in the execution of the work, 

in the course of I or 2 years the whole Line will have to be replaced with heavier Rails ; 

They were 35 lb. tlicy were 35 lbs. per yard, Rails and the Engines were proportionably light, about 

Snc%*or5i Toils" ^ "*" "^^ Tons: the Wear and Tear upon these rails, although very slight, is very easily 

detected by heavy weights passing over them, perhaps it is ^rd of a lb. per yard per 
The Willesd. Uuils annum, or t}^^ or j}^ of an inch, and in some places more. The Rails at Willesden 

Enirine lOA^Tm/ ^^^ ^^ '^*' ^^ *'*® yard, and the Engine we are now using to execute the work is 

10| Tuns. The Rails usually adopted at the present time are from 50 lbs. and upwards. 
Rca. of some of the —In the execution of the Works upon the Liverpool and Manchester, it was 
tl!rLaro'n*thc'L. "^cessary to get 3 or 4 lines in the width of the Embankment, (3 Lines would be 
And M. narrower than any now executing), and some of the Sleepers projected beyond 

the Embankment, which was quite a casualty during the execution of the works, but I 
Ditto at Willesden. do nut think the Rails were laid upon the projecting part : the same thing has occurred 

at Willesden, on that portion of the line which is not traversed by the Engine ; the 
Consequen.ofsame. Rail even projects over the Embankment, which consequently could not be so well 

supported as where the Sleepers lay entirely on the Embankment, the position also 

produces a greater tendency to bend ; the weight of the Engine bent both Rails in the 

above instance on the Liverpool and Manchester Railway, as it was considerably 

heavier than the waggons at Willesden. I cannot say whether the Rails were or were 

not afterwards used for the Permanent Way, but there were many broken and thrown 

Calcula. of the Ex. aside before the Line was executed. I have made a Calculation of the Expense of 

En!r"?n ?hc Formi ^^^^S Locomotive Engines to remove earth, with a view to ascertain whether it would 

ation of an Embank, reduce the expense of the Cutting of St. George's Hill, and I found it amounted to 

about the same expense as Horses. A Locomotive used upon a short distance, as at 
Willesden, is working at great disadvantage, as the distance is short, and the loss of 
time at the end of the journey is extremely objectionable, on account of the expense ; 
but where it is of any length, a considerable saving will be effected, if the road is fit to 
receive them ; but it would not affect the Estimate to a considerable extent; it is not 
Cost of Lead, by the economy effected by it, but the expediting which influences us in adopting it. I have 

HiibUrf per C Yd' ^^''^^^^^ ^i^' P^^ cubic yard for Locomotive power at St. George's Hill, (lirf. per cubic 

it is 6flf. per C. Yd. yard per mile,) it is nearly M, by a Cart and Horse, and I have allowed |flf. for the 

^ '^^ " ' distance to the end of the Embankment, (3 or 400 yards) that a horse would have to 

lead it after the Locomotive had left. Our Engine at Willesden is at present new ; 

when repairs become necessary, the total cost will average about j£ 1,500. per annum, 

D t '1 f th including Capital and Wear and Tear, the calculation of which is as follows : first, we 

Ezpence of the have two persons to pump the water, at 6s. per day; an Engine Man at 7s.; and a Fire 

at Willesden. ^^^ &t Ss.; 2 chaldron of coke is consumed per day, which is about 50^., and I estimate 

the repairs at about 15s. per day; the cost of the Engine is about jg 1,000., the interest 

of which is equal to 4ir. a day, and the depreciation on the Engine is equal to I0«. a day, 

j^5^^ le^^^D- ^ ^^^^^ altogether amounts to about jg5. or jg6. per day; the expense of the Locomo- 
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tive power at Willesden for leading materials from Excavations to Embankments is 

therefore about 2d. per Mile for a Cubic Yard, (1| Tons.) I believe the Locomotive Or 2d. per C. Yd. 

Power is let at j^ths of Id. per Ton per Mile upon the Stockton and Darlington ^ ' ons^per i e. 

Railway, but the fuel upon this line cost the engine man but 35. M, oris, per ton. TheLoco. Power on 

__-.„ , . . ^« , . , , , ... , , t r» I the Stock, and Darl. 

at Willesden it is 2os. which adds materially to the expense ; and upon the Liverpool jg Let for -Aths of 

and Manchester it is .^hs of a \d. The difference is caused by their beinsr finished, al^- P^^ '^'?"* ^, 

^° J ft » AndontheL.&M. 

and their arrangements perfectly completed, which is very different to the leading of clay for /^ths of a \d. 
or sand from a Cuttting and discharging it over the Embankment ; besides they have Remarks upon same. 
but one stoppage in 30 miles, whereas our Locomotive Engine is stopped at every mile, 
in fact the Engine is not going half or quarter of the day : if a waggon should be upset, 
or a wheel broken, or any accident happen to the Engine, the whole is thrown aside for 
a day or two, (a greater risk of accidents and extra expences would arise by laying 
down the rails upon an unsettled embankment), therefore, there is no analogy between 
them. I have taken the expense of keeping the Line in order from our books, of the 
Cost of the Works at Willesden, where I have no doubt every exertion is used to do 
it as cheaply as possible : as the Embankment at St. George's Hill is only 300 yards 
long. Locomotives cannot bejased economically upon it at present, although they could 
hereafter. The extreme height of the Embankment at Willesden Green is about 13 feet. 
(I consider the difficulty of using a Locomotive would increase with the height of the 
Embankment.) If the bank had been 25 feet high, which is the average height at St. 
George's Hill, I could not have set the Locomotive at work so soon, unless it had been 
exposed to much wet weather, which contributes much to the solidity of an Embankment, 
and has been laid out about months : the Slope is 3 to 1, and we have 6 Roadways upon 
it at the end ; the same number may be worked upon an Embankment of 1| to 1, provided 
it is the same width at the top as ours, but it is not usually done : if the Embankment is 
made wider at the top than it is ultimately intended to be, it has to be trimmed down after- 
wards, it would be impossible to have 6 Roads if the Embankment was not more than 3 1 feet 
wide: 4 would be the utmost it would take, which would essentially diminish the amount 
of the day's work : when we had 4 at Willesden, which was for some time, we could not 
average 700 yards a day. I may apply the same remark to all parts of the Line, but 
they are at present working the whole 24 hours at Watford. . (Working on dark nights 
costs nearly double what it does in the day) and discharging upwards of 1,10 Oor 1,200 
yards in one day, yet by the last returns not more than 16,000 yards was done in a month, 
which is little more than 700 yards per day : the Contractor finds that he cannot do 1,200 
yards for more than 2 or 3 days together, even with the best possible arrangements : the 
work also increases Mrith the quantity teamed, as fresh rails are required to be laid.- 

I consider Mr. Giles's Prices for the Basing Line, as given by him last year, are totally Hecons. Mr. Giles's 
inadequate, which I stated in my evidence at the time. I have since found, by my expe- ^"^** madeq. 
rience upon the London and Birmingham Railway, tliat the Cost of executing Works Works near London 
in this part of the country is more expensive than I anticipated, I therefore consider ^°»J ™°''« ^^^ ^^^ 
bis prices still more preposterous* Mr. Giles having given evidence regarding his 
system of executing that Railway, a short time previous to the first letting upon our 
Line, the difference was so great between our Estimates, that the Chairman and some 
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Remarks upon Mr. other Directors made some remarks upon it ; I recommended them to make enquiry^ 

Giles 8 Prices. which they did, and the result was that they were perfectly satisfied with their original 

TheSouth.Ry.con. plan. The Southampton Railway is 76 Miles long by the Section, and from the 

for which mV. biles ^^'^^©"ce given has between 15 and 16,000,000 cubic yards of excavation upon it, for 

ha$alwd.jer36*5,495. which Mr. Giles has allowed £365,495. The Birmingham Line is 111 Miles 

rp, , J „ long, and contains 12,500,000 cubic yards of excavation, for which I have allowed an 

The Li. and B. coci. "^ 

J2iMilln. for which average of Is. 2rf. per cubic yard, or a gross sum of £779,000., and I have paid every 
^779 OOO.^at 1* 2(/. ^^^^'^^^^^ *^ ^^^ economical execution of it, yet my Estimate is twice as much upon 

VI miles as Mr. Giles's for 16 miles. The Fencing upon the Southampton Line is 

^ *^*"^' stated at about £ 16,000., and for a similar distance on the Birmingham I have allowed 

Southampton £76.000., leaving an actual difference of £50,000.: good fencing cannot be put up for 

J«. 6(/. per Yard, j^, 6^.^ but it depends upon the nature of the adjoining closes, and local circumstances : in 

grazing country, (which the Birmingham principally runs through) it certainly could 
not, but this cannot make a difference to any great amount: the price on the London 
On the L. and B. it ^^^ Birmingham is 45. per double yard ; in some places I have taken it at 5s. and 6«. 
18 4*. 5*. and 6*. fhe price for Tunneling on the Southampton is £15. per Yard, and on the London and 
on the South, and Birmingham it is £30. : the Ballasting, Laying the permjinent way, and Kails, are esti- 
^30. on the L. & B. ^^^^^ ^^ Mr. Giles at £2,223. per mile; I estimate the same at about £4000. per 

mile : and there is no allowance made in Mr. Giles's Estimate for the permanent 

working of the Railway, wliich would amount to £500. per mile. I have no doubt the 

Further Southampton is more favourably situated for Gravel than we are ; the 5 or miles next 

London costs us about 35. per cubic yard for ballasting. We have purchased a great 

Comparison quantity of Gravel for the permanent way at Willesden, it is brought both from the 

of the Paddington Canal and the Thames ; that which is brought from the Canal is for an 

Embankment across the Brent, about 5 miles along the Paddington Canal, and as there 

Prices. jg Gravel at the bottom of that Valley, we have it dug out, as far as the quality will 

admit, to ballast the road : we have plenty of Gravel and Chalk, both at and beyond 

Watford ; we then get into the Iron Sand country, where it is quite as plentilul as with 

The L and B. goes them. The London and Birmingham Railway passes about \\ miles from the Harrow 

near the Srho.ls at gehool, and also about a mile from the Rugby School, and we have not met with any 

Harrow and Rugby. o / » j 

The intention of the opposition from either. I believe the promoters of the Great Western intend to join 
Great Western to the London and Birmingham, but there has not been any terms entered into regarding 

it ; indeed, I believe there is a Prohibition in their Act (the Great Western) against it. 
His reas. for appro. ' sipprove of the junction, as it will save tlie enormous expense of 2 entrances into 
of the Junction. London : the Directors of the former having asked my opinion upon it, I stated that 

I did not consider it would interfere in any respect with their interests, as it was 

possible to make arrangements which would prevent any confusion. I have been 

present at all the Meetings where it has been discussed, and the majority of the Share- 

Acct. of the Roate holders always remained neuter; they will join us at nearly three-quarters of a mile 

th 'l^ and^B L^n ^ beyond the Tunnel at Willesden: they will have to pass through the Tunnel under 

the Harrow Road, and a Bridge under the Kilburn Road ; there is also another Tunnel, 

1100 yards long, under the Finchley Road ; after which there will be no more Tunneling 

and B. at Cam. ' "''^'^ ^'^^y %^^ ^^ Camden Town. The Elevation above the natural ground where we 

Town is J I or 12 terminate at Camden Town, is exactly the height of the present Canal Bridges, or a 

of the Can. 
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Rise of 11 or 12 Feet ; from thence there is a Fall of 1 in 86 to Easton Sqaare, a There is a fall 1 in 

distance of perhaps three-quarters of a mile, which the Carriages would descend of ^ ^^ Easton Sqr. 

themselves. They would acquire considerable velocity before they came to the bottom, game* "^^" 

but we have suflScient power to check it, by Breaks, and backing the Engine. 

It is not determined whether this Plane will be worked by assistant Locomotive Engines 

or a Stationary Engine. I have no doubt an extra sum is to be paid for going to Eoston 

Square, as it is stipulated in the Act ; but I do not recollect the price. The 

Birmingham Railway crosses about half a dozen Roads upon a Level, (there is one 

about a mile from Harlesden Green ;) Gates and Lodges are provided for security, 

there are none crossed between London and the point where the Great Western 

joins us, and I understand Mr. Brunei does not cross any road on a level. 1 have (gradients of the ^ 

had the Sections of the competing Lines laid before me, but I have not taken any ^* ^^* ^^^ ^^'^^' 

Levels, neither have I been over the Lines, I made my observations frum the Sections 

in both cases, presuming they were accurate. I consider the Great Western is the 

best; in fact, I do not know a Line that has Gradients equal to the Great Western, and oVtne Box Pla. 

I think it would be difficult to get such another Line from London, considering it is 

115 miles long, 4 miles longer than the London and Birmingham. The alternative 

suggested, instead of the Box Plane of I in 107 for 2^ miles, (which is partly in a 

Tunnel) was a Plane of I in 333 for miles, upon which the regular Engines of the 

Line could run. I would adopt a Tunnel to avoid a steep inclination, and a certain 

curve, t. tf. if they were considerable ; as I prefer the concentration of the inclinations, 

by which a fixed Engine may be applied, as it is the most economical; the remainder of 

the distance is thereby rendered extremely favourable for the working of Locomotives, 

which is a great saving of power, also of wear and tear; it has also the advantage in 

point of speed. I am not aware of any Railway Tunnel in the middle of the Line 

that is laid with as great an inclination as the Box ; there are some Planes of a greater 

inclination at Liverpool, but they are situated at the commencement of the line. I do 

not see any objection to there being a curve at the upper end of the Tunnel.— • We 

have nearly 4 Miles of Tunneling upon the London and Birmingham: there are 4 There are 4 Mi. of 

between London and Tring, 2 beyond Willesden, one about a mile, the other a quarter '^^°' ^^ ^^^ ^- ^"d 

of a mile long. I have incurred one at Watford 1 mile in length, to accommodate a Account of same. 

Landowner of importance. A Tunnel is better for a Landowner than any description of ^dvt. of a Tunnel 

Cutting, as it preserves the surface to a certain extent ; if it was a Cutting of 100 feet ^^^^ * Cutting. 

deep it would be still more objectionable ; it is also injurious in point of severance, and 

generally speaking I prefer a Tunnel in point of expence. We have a Tunnel in 

Cashionbury Park which falls 6 feet a mile, or 1 in 880, which is a very good Level ; 

Locomotives pass through it with ease. There are several difierent methods, of 

working a Stationary Engine, all of which I have seen act very efficiently. 

The Engines that work upon the Liverpool and Manchester Line would work very The £ng. upon the 

well upon the inclined planes upon the Bath and Basing Lines, provided ^^t *IJ,ork*adv^*oii 

the loads were proportionably reduced, but unless they were reduced it would be the Basing Line. 

impracticable, t. «• with the power that would be sufficient for the rest of the 

line; I refer comparatively in all my statements, being aware that Locomotive Engines a Locomo. ivill 

will work, perhaps efficiently, at 16 feet in a mile, and some even at a greater ^^/^ ^^ ^^ ^^^ P^^ 
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Remarks on the iDcIinatioD, bat they will work to more advantage and carry heavier loads at 1 1 feet in a 
'^™^* mile; all the several items of expence (which occur to me at the present moment) are 

The fall Power al- increased with the inclinations, but not in the same ratio : the Fall Power is generally 
Inci! ^Planes^of a ^^^^ °P^" ^^^ inclined planes of a Railway ; at Rain Hill and Satton Hill, npon the Liver- 
Kailway. pool and Manchester Line, the Passenger Train is generally, and the Goods universally. 

As on L. and M. helped up by Assistant Power; they are also obliged to limit the Passenger's Train to 3 Car- 

riages instead of 8 ; the Warrington and Newton is another line where the full power is 
Conorparison of the used. I have made a calculation of the Proportionate Loads that could be drawn on 

competing Lines. ^^^^ ''°® ^y Locomotive Engines : the measure of the weight and power of an Engine 

upon a great Line of Rail -road is the greatest inclination over which it has to pass, 
provided the length of the inclination is within the Reach of any Concentration of Power 
which the Engine possesses upon the adjoining more favourable Planes; a Plane of four 
miles would regulate the power of an Engine, (it allows of it in l{ miles upon the Liver- 
pool and Manchester,) in other words, an ordinary Engine with a full load would come 
to a '* stand still " immediately after it had passed that distance, unless the load was 
reduced. Excluding the Box Plane, the second Plane in height on the Great Western 
is in the Dep6t at Bath« which is 1 in 308, but being very short it will not affect the 
power of a Locomotive ; the third Plane in height is 1 in 473, npon which 1 have formed 
my calculations ; I have taken the highest upon the Basing, (as the Line is to be worked 
entirely by Locomotives,) 1 in 202, which is miles 54 chains long, it therefore exceeds 
the length which the Engine would be capable of concentrating any power to overcome, 
as it must have come to the speed which it would continue throughout the Inclination 

Excl. the Box PI. long before it reached the end of the 4 miles: I allowed 10 lbs. per Ton for Friction, 

the Gradi. of the G. i.i , t .^ • i- . . . . . - . . ... 

W. are 50 per cent, although i am aware it is a Utile below that, but I took the same in both cases; the 

moreecono. than the effecUve Load on this Plane would be 42 Tons, and the gross Load 52, allowing 10 Tons 

for the Engine ; the effective Load on a Plane of 11 feet 2 inches per mile on the Great 
Western would be 64| Tons, which is in the proportion of 3 to 2, or nearly 50 per cent. 

fnd^the stee^Mt Pi' *" ^^^^^ ^^ ^^^ ^^®** Western. If an Assistant Engine was used upon the Plane of 
on the Basing, and 1 in 202, which would be very disadvantageous, the comparison would then be in propor- 
of the Q. w!" *^^* ^®° of 4 to 3, which is about 80 or 33 per cent, in favor of the Great Western, the 

2nd steepest Inclination upon the Basing Line traversed by Locomotives being 1 in 250, 
Memo. I have not taken into consideration the undulations upon either line, as they would not 

On the Mode of affect it ; I take the highest Inclined Planes as the basis of my calculations, which I consider 

the practical way of doing it; (the undulations would of course affect a comparison of 

the summit Levels ;) my calculation is upon a supposition that the Box Plane is worked 

by a Stationary Engine placed at the top of the Tunnel, and there will be no occasion 

Working on the to jinhitch the Locomotive, as I should prefer taking it up with the Load, and aliow- 

Box Plane. jng it to work all the time ; whether a Stationary Engine or an Assistant Locomotive 

was used would not affect my Estimate, if the latter was used it would go up with the 
The Eng. on the Locomotive, and then wait for another load. The diameters of the Cylinders of the 

to 14 inch Cylin. Engines upon the Manchester and Liverpool Railway are 11 or 12, some are 14 inches ; 

w ^1. r . 1 ,Q ^® length of the stroke varies from 18 to 24 inches, and the diameter of the Wheels are 

Length of stroke 18 n * /• ^ 

to 24 inches. generally 5 feet, some have all their wheels of the same sise, and many have their wheels 

And 5 ft. Wheels, coupled together for the purpose of increasing the adhesion ; the weight of an Engine 
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with the water will vary from 9 to 11 Tons, iaclading coke and every other Decessary ; 

the Tender when loaded with Coke and Water will weigh about 5 Tons : the Adhesion ji tons. 

of an Engine upon a Railroad, excluding foggy weather, varies from an llth to a 15th Jdhtsion o?^' En- 

of its weight, I would reckon on a 15th, but it depends upon the state of the weather, gine, is llth to 15th 

adhesion is as good in wet weather as at any other time, but any sort of damp renders ^ 

the Rails greasy: the Engine at Kensall Green has a 12 inch cylinder, a 20 inch stroke. The Ken. Green 

and 1 think 4 feet 6 inch wheels, and I calculate its Tractive Power is equal to 1,000 an'^a^'in. sUoke' 

or 1,100 lbs, t. e. it will draw that weight over a pulley: a Locomotive with two and 4 ft. 6 Wh. 

the Tractive Power 
10 inch cylinders, with Water, &c. would weigh about 8 Tons; 1 made one with 14 inch equ. to 1000 lbs. 

cylinders which weighed about 13 Tons, the price of which was £ 1,000 : we intend Enff.withlOin. Cv. 
using larger Engines upon the Line than the Kensall Green Engine, but I have not yet jj^lttoM^if. Cy. will" 

determined the size; a 16 Tons Engine is the Maximum that the Road is calculated to wei^hldT.andcost 

jt'IOOO. 
carry, and I do not anticipate using Engines of such weight. I believe the Coaches Coach 2} T. and 

that carry Passengers generally weigh 2 Tons or 2|, and about 8 are usually attached ^^^y ^^^ 4 to 30 
to an Engine : the number of Passengers in each Carriage varies from 4 to 20 or 30. 
We have two or three Inclinations on the Birmingham Railway full as much as 
1 in 330, perhaps J of our Line is I in 330 ; I do not mean that an Engine starting from 
London will have to pass over 33 miles at 16 feet in a mile, as that amount includes i^f t),eL andB i 
both sides of the summit, one half will probably be in one direction and the other half 1 in 330, half one 

wav and half the 

in the contrary; there is not a very great difference between a Plane 1 in 300 and another other. 
1 in 330. I allowed about £70,000. for the item of Locomotive Power, Waggons, &c. j^j^ § allowed 
for the working of the Railway when completed ; £ 57,000. is allowed upon the Great ^70,000. for the 
Western, owing to its being more favourable as regards Inclinations, (the difference will the L. and B. 

be in the expence of the Engines) ; I take the Stationary Engine at the head of the Box •^^^'^^: 7i ^ w*'* 

sun. OD tlie til. W. 

Tunnel into consideration; the expence of the Carriages, &c. &c. forth will be the same 

npon both lines ; we have contracted for 8 miles of 50 lb. Rails, and I think the price ju p • f *i, 

is £0. lOs. per Ton; my Estimate was £10. 10^., but fluctuations take place in Rails is £9. lOs. 

the trade ; the Chairs are £ 8. or £ 8. 10*. per Ton, and we have one in every yard, for Chairs £S. or 

which specifications were drawn up and advertized, we also wrote to several Iron «^^- 10«. per Ton. 

Masters, and we accepted the lowest Tender that was eligible. ■ There was an idea 

of carrying a Railway from the London and Birmingham at Tring to Oxford, but it has Remarks on a Line 

not been seriously entertained; I have no doubt of the possibility of it, as the from Tring to 

country is favorable. 1 do not know the contemplated Line between Swindon and ^. «* . , 

•^ • ■» 1 . Ditto Swindon and 

Gloucester, nor have I drawn my attention to the Gradients, but I should judge from the Gloucester. 

Canal passing over that height, that there would be no great difficulty in keeping the 
same levels; it may be taken as a general principle, that a Railway can be carried much 
upon the same level as a Canal. I think that the offset to Oxford from the Great 
Western would furm a better communication between London and Gloucester, in point 

of level, than an oflset to Oxford from the Birmingham at Tring. 1 have j.. o f d d 

frequently gone over the road between Oxford and Gloucester, and can state that the Gloucester. 
country appears as bad as can be selected, and quite as bad as that between Sheffield 
and Manchester.-^-^Cowran Hill upon the Newcastle and Carlisle Railway was Cowran Hill is sta- 
stated (in the evidence given last year) to have cost 6d. per cubic yard, which I thought ted to have cost 5i/« 
impossible, and from inquiries virhich I have since made, I am induced to consider it 
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eveD more preposterous, althoagh the Soil is evidently a loose sand, and j-tb only 
of the Catting is led to embankment, the remainder goes to spoil, and the bill is very 
abrupt, which is favorable for Spoil Banks. I should be very much surprised if the 
aggregate cost of the excavation, taking a length of 5 miles upon this railway, amounted 
to no more than Qd, per cubic yard, including the lead and every expence, I last year 
put it at 10^.; but admitting that it cost only 5d., it does not follow that St. George's 
Hill can be done for the same price, as the lead is greater, also the length of 
Mr. S. put it in at the cutting and the quantity of earth to be removed. I know Wbilom's Scars very 

well, at which place there is a considerable quantity of work executed which is in 
Remarks on the line rock, but I have not been there since it was executed ; I do not recollect the opinion I 
at Whilom 's Scars, expressed upon it when the bill was in Parliament, but I might have said it would cost 

25. per yard, and if Mr. Grahamsley has executed it for Is. it cannot be the. line laid 
down on the section, as the material was to be conveyed away to form an adjoining 
embankment, and I can state that the whole character of the line has been altered 
near Newcastle; and by a deviation of the line at Whilom's Scars it may be brought 
so near the river that the precipice has merely to be hewn down, and llock of this 
description may be executed at l5. per cubic yard, whereas the Parliamentary Line 
was in Rock cutting on both sides; an Engineer is perfectly right in availing himself of 
Inst, the great diff. the 100 yards deviation, by which he may lessen the expences considerably, but when 
the 100 Yards Devi, ^jj^ jjj|| ^^ j^ Parliament, the opposition of Beaumont restricted it to the identical 

will sometimes » rr 

make. line laid down on the map: 100 yards made a great difference on this line, where 

it was in a deep cutting it would have changed it into a high embankment. 
Remarks on the De- ^ h^ye not saved much by Deviations on the London and Birmingham Railway, 
viations on the ^jq^ J have otherwise improved the line, although I have not substituted open cutting 

for tunnels unless the change required it, with the excoption of Oxhey Lane Tnnnek 

which is made into an open Cutting on account of the material turning out better than 

I expected ; neither have T, nor do I intend to shorten any of the tunnels by adopting 

Remarks upon the deeper cuttings at the two extremities.' I do not consider myself at liberty to 

Extension of the state whether I am meditating any plan to carry the Birmingham Railroad down to the 

to the River. River ; I certainly suggested it about six or eight months back to one or two of the 

Directors, but it has never been discussed by the Board, as I bad not considered of it 

sufficiently to justify my decided recommendation : I think it very desirable, but 

it depends entirely upon the expence whether I should recommend or disapprove of it. 

If the same could be ^^ it can be made for £200,000. it would be desirable, but I state that sum with the 

done for ^200,000. greatest possible limitation, as it is a question that involves much consideration; I 

have no doubt it will eventually be carried into effect, but I am not aware of any nego- 

ciations, (or of letters having been written to proprietors of property in the direction of 

Hatlon Garden or Saffron Hill;) it would be particularly advantageous to get the goods 

and passengers more into the heart of London, as it would render the terminas complete ; 

Mr. S. thought of I thought of going to Waterloo Bridge, which certainly is preferable to the Regent's 

teVlo\!"^rid r ^^* Canal, but the latter Dep6t is not much complained of; if we went to the former, we 

Advantaires of the 'should most likely continue to make use of the Canal, as it embraces London in so 

Ref|rent*8 Canal many directions, and has possession of all the avenues to business ; we expect oar 



129 



principal Profit to arise from Passengers and Light Goods, and Enston Square is the 
most favorable site tbat could be obtained for the disposal of the same throughout 
London. I am not aware of any prohibition against the goods coming to Euston 
Square, but if there is any, they will be conveyed to their several directions from 
Camden Town. The originators of the London and Birmingham Railway proposed 
to have four Lines of Rails, until I explained tbe absurdity of such an arrangement ; I 
consider tbat two Lines are capable of conveying six times as much traflSc as they will 
have. 
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Ej:. Mr. CHARLES VIGNOLES, C. E. 



I have had considerable experience in my profession, and have assisted in the 
setting out and construction of several Railways, among others the Liverpool and Man- 
chester. I laid out and constructed the St. Helens and the Wig^n, and I have lately 
completed the Dublin and Kingstown, I am also constructing the North Union. I was 
consulted upon the Birmingham and Grand Junction, and I have given many opinions 
upon difierent lines of Railroads in America, and on the Continent ; 1 laid out a line 
through Hanover, and I was consulted upon a line between Leipsic and Dresden, which 
was commenced last year. ■ I have considered the filling up of the space between 

Reading and the terminus at Bath, regarding these as fixed points ; I examined the 
Valley of the Kennet and Avon Canal, and the Valley of the White Horse, also the 
ground between Newbury forward nearly across to Bradford, and I think the Line 
should pass to the North of the Marlborough Downs, on account of the superiority of 
the levels, the greater facilities for the execution of the works, and particularly as it is 
connected with Gloucester and South Wales; I entertained this opinion in my evidence 
of last year ; I contrasted tbe Line North of Marlborough Downs with the Southern 
Line from Basing to Bath through the Vale of Pusey, and although I have not examined 
the'latter with the same critical accuracy as the former, I am satisfied it is the best, the 
principal objections to the Basing being very apparent ; as the great difficulty of cross- 
ing from the Valley of the Kennet and Avon to the Vale of Pusey, and then into the 
Vale of the Avon, and from the Vale of the Avon between Bradford and Bath to Bath ; 
the obstacles to a Railroad from the Vale of Pusey to the Vale of the Avon is the great rise 
which is concentrated in a small distance. The country between Bradford and Bath is 
very rugged and difficult, if you follow the line of the Avon to Bath it will make the 
Railway exceedingly circuitous and difficult, and judging from an inspection of the 
Ordnance Map, the curves would be very objectionable, almost impracticable for high 
velocities, as 35 miles an hour; yet the Line must either follow this valley or cut through 
the Claverton Hill; I have examined the Line which passes by a Tunnel, and I consider 
it very formidable, as the Shafts would be exceedingly deep, thereby involving very 
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•I certainly would avoid a Tunnel if possible, but not at 



The North Line nh. 
necessy. for a junc. 
with (South Wales 
and Gloucester. 



Rem. on the Line 

round by Bradford. 

(the Basing.) 



Difficulty 

of 
the same. 



Basing Dep6t 
Bath. 

Curres of less ra- 
dius than 1 Mile re- 
tard the Engine. 



Ohservats. regardg. 
the Basing Line at 
Bradford contd. 



Comparison of the 

Plane of 1 in 250 

with the 

Box Plane. 



Blemo. regarding 
laying out 
a Railway. 



The 0. W. cannot 
be improved. 

Conven. of the O. 
W. Depdt at Bath. 



great additional expence.— 
the expence of curves and levels ; I consider it absolutely necessary for a junction with 
South Wales, Gloucester, and that portion of England, that the Railway should take to 
the North of the Marlborough range to Chippenham, and 1 consider the Line selected 
is under all circumstances the best,, upon an assumption that I get to a certain point at 
Bath, and then pass on to Bristol ; I have not examined the country sufficiently to 
enable me to say whether there is a better, not having^ taken any levels : I object to going 
round by Bradford on account of the ascent from Chippenham, and as the Line must 
pass through the vallies at very sharp curves, and at considerable expence, t. e. suppo- 
sing good levels can be found, and the termination would be at a much higher level at 
Bath than convenient ; they cannot get at our Terminus without taking very inferior 
gradients, I therefore consider the Line of the Great Western by Chippenham and Box 
Hill much the cheapest ; it would also be highly objectionable to take the Trunk Line 
from Chippenham to Bradford, and turning our Branch into a portion of the Main Line, 
(taking the line of a bow instead of the bow-string); and although there is a considerable 
elevation to Bradford, which is very good fur a Branch line, it is quite incompatible with 
a Main line. A good practical locomotive Line between Bath and Bradford could not 
be obtained without tunnels, or without curves of less than half a mile radius, and if 
you carried it through by a tunnel, or passed through the valley in whatever curves 
you could get, and disregarded the termination, the inclination would not exceed 1 in 
500, which is the level shewn upon the Plans of the Basing Line, which terminates 
120 feet higher than our Dep6t at Bath ; cutting off the brow of the hills for 50 or 100 
feet would improve it, but much depends upon the point of termination at Bath. A 
curve of I of a mile is very objectionable, but if I could not get a better I should be 
content with it ; we consider that a radius of less than a mile retards the progress 
of an engine. . The Line between Chippenham and Bradford is very good as 

regards the communication between Bradford and Bath, and the junction of the former 
with the main trunk, but it is the contrary between Bradford and the West of England, 
as you must pass over the summit, which is 1 in 250. (this is very different to the Concen- 
tration of the levels at the Box Tunnel ; it is a great rise of several hundred feet in the 
case of the Basing, spread over perhaps 5 or 6 miles, and making the rise equivalent to 
a diminution of the power of more than one half the whole line; in the other case, it is a 
concentration of a great rise in a short distance, and by the help of an additional 
Locomotive Engine, or other assistant power, upon this short plane, the Engines are 
enabled to work upon the remainder of the Line to the full extent of their power) • A great 
Line of Railway should be laid down upon a principle of being the greatest advantage 
to the whole district through which it passed, affording the easiest communication with 
those places with which it is not in direct communication ; and upon comparing the Great 
Western Lane with the Line from London to Basing, and from Basing to Bath, I 
consider the Box Tunnel a trifle compared with the advantages which the trading 
community would derive by the former. I consider that the Great Western Dep6t at 
Bath is not capable of any improvement, both in reference to the local facilities 
and to the continuation of the Line to Bristol, (a good termination could not be obtained 
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at Bath for both CompaDies upon the same level) neither can the Line generally 

be very materially improved, although 5 Tannels in 12 miles may appear a great namber, 

bat it mnst be taken in reference to the remaining portion. If a line could be formed 

without Tunnels, but similar in every other respect, *' ceteris paribus,*' I should prefer 

ity bat as regards the local accommodation of Bath I doubt whether you could find a 

more suitable elevation. I went over Mr. Brunei's Line between Bath and Bristol Mr. Hruncrs Bath 

last year, and I did not see any great objection to it: I understand the Line is made by ^^ '"^* 

consent of the Land-owners : the several alterations which have since been made have 

been pointed out to me, and I consider they are decided improvements : the Gradients 

are very good. I have had my attention called to the subject of the Box Plane Box Plane may bu 

for the Great Western, and I consider it can be worked with the greatest ease, as I *"*^^ worked. 

know there are planes of equal or even greater inclination upon existing railways ; 

and I do not consider a Curve of { of u mile radius objectionable on account of being Effect of Curves 

near the eod of an inclined plane and tunnel, (there is a curve of similar radius at the « ,. "^^p. 

termination of the line at Manchester;) if the inclined plane is immediately before it, the 

curve becomes the landing place. I have one f of a mile radius at the foot of an incline 

of 1 in 36 upon the St. Helens. There is a Plane upon the Liverpool and Manchester The Plane of 1 in 

1 in 90, which is in the middle of the line, and worked by Assistant Engines; the j^ir^oVbyAw^^^^ 

passengers travel up it at least 20 times a day; we have 2 Planes of 1 in 30 or 40 upon p^issonjrers 1 

the St. Helens, the longest of which is ^ of a mile, they are situated in the middle of the by the Planes on the 

line, that next the collieries (about 1 in 30 or 40) is worked by a Stationary Engine and an 35' o/^." ^* 

endless rope, and is very easily worked ; the other, in the opposite direction by the river, 

is a self-acting Plane, and to the eye of a common observer, it scarcely appears to rise : 

it is principally a Colliery railway, but there is a Passengers* Coach once or twice a Bes. of same. 

day. I furnished the original Estimates for this Railway, which were rather under the 

mark, although I put down good prices, but several branches were made which 

were not originally contemplated, and a great number of clauses were added, concerning p 1^ .• ^ .. 

Turnpike Roads, which increased the expences, (I am still their Consulting Engineer.) 

A Plane of 107 is not a very bad plane, although it requires great additional power; Working of the 

it is more economical where the inclination varies much to concentrate it in one spot, Box Plane 

and have a Stationary or Assistant Engine to overcome it, than proceeding with the same . 

power throughoat, both over the steeper and flatter portions of the Line. I have also 

considered the Box inclination with reference to its being in a Tunnel, and I am of ^^ "'^^ 

opinion that it will not affect the facility of working the Plane; I certainly do not think 

the tunnel any advantage. -With respect to Accidents, I think it is possible to stop 

the Carriages by Breaks, I have seen them stopped upon Inclined Planes frequently : ^^° 

they often stop the Train upon the St. Helen's, at 1 in 36, with 6 loaded coal waggons. Accidents 

The distance in which they can be stopped depends upon the velocily with which they are upon 

travelling; they run until the '' friction of the Break is greater than the gravitating Inclined Planes 

power of the Engine,*' I am certain that an Engine upon a Plane of 107 could be and 

stopped in 150 or 200 yards. The conseqaences would be serious if an Engine was to Breaks, 

get loose, and run down at foil speed, without any check whatever, but the Break is always ^^ 
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applied ; in going down the inclines opon the St. Helen *8» we have not had an instac 
the men neglecting it ; there is generally a Break to every third Waggon, beside 
Tender, and a Train can bo brought to a stand still by the Break of the Tender onljr : 
they do not generally apply the break to every third carriage, as there is no occasion 
for it, but tbey carry it as a precaution. In the event of an accident, or of the engine 
getting uff the rails, the steam flies off immediately by the safety valve, and the velocity 
is also increased, which are suflicient signals for the breaksman. A Waggon running 
down with a load of passengers, and half a load of Goods, would go at a very high 
velocity; but an accident would not occur, unless the Engine got ufl* the Rails ; or, if 
it was worked by a Stationary Engine, and the Rope was to break, the Break would be 
sufficient to check it ; but I am not aware of an instance of a Train escaping from the 
break, or an accident from the breakage of the rope. We have a Plane 1 in 00, 

upon the St. Helen's, in open cutting, and there are very seldom more than 5 carriages 
in each train, for which tliere are 2 guards, independant of the men who apply the 
break of the tender, and I have travelled by them for weeks together, and have had 
occasion to stop at the Junction of the line with the Liverpool, and they have 
let me down, although they were going at full velocity ; the Guard probably did not 
apply the Break until within 100 or 200 yards of the spot, according to the velocity of 
the engine.—— If an Engine was to get ofl* the Rails, 1 would certainly rather be in 
a Tunnel than upon an Embankment, and it would be less liable to get off when pulled 
by a Rope than when drawn by an Engine ; perhaps it would be driven against the 
wall and crushed, and the Tender also ; but this would be quite suflicient to stop the 
progress of the Carriages, which would consequently run up agiiinst each other, but the 
buffing apparatus would almost obviate the shock : and I doubt whether they would be 
damaged. If such an accident should occur on an Embankment, the probability is that 
the Engine and Train would go over. An accident happened upon an Embankment on 
the Liverpool and Manchester, owing to the axletree breaking, and the Engine, Tender, 
and first Carriage, went obliquely down the bank, but the other Carriages remained 
upon the Line, and only one or two got off the rails. I think a Tunnel upon an 

incline would have a greater draught through it, which would be an advantage in point 
of ventilation ; the same number that are considered sufficient to work a Tunnel, are 
in practice sufficient to ventilate it : if there was any deficiency in ventilation, a fire 
lighted in one of the shafts, or any thing that created a current of air through it, would 
remedy it. The Gradients of a Line form one of the most important points, as 

the " Consumption of Power" is the greatest expence upon a Railway : the cheapest Line 
is that which has the Levels brought down to the flattest pitch, and not that which costs 

the least. 1 have looked at the Gradients on the Bath and Basing Line, and I 

find a Plane of 1 in 202 for 6| Miles, which an ordinary Engine could not ascend 
without assistance, unless it had only half its usual load ; and as it could not take 
any more on the Line than it could take up this Plane, a great loss of power would be 
sustained. The Cost of Fuel is very small, in comparison with the other expences. 1 
have made a Calculation of the Power required on each Line, and I make it 50 per cent« 
in favor of the Great Western ; the transport would, consequently, be much cheaper 
upon the latter ; as the long inclinations of 1 in 202, 250, and 264, will retard the 
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progress of the EngineSf and the slightest accident or derangement of them would 
increase it ^ and they certainly will not be able to travel op these Planes with tbe same 
velocity as open a Level, unless they reduce the loads considerably.— —»The first Mem. Grand 
Engineer of the Grand Junction, whose name I am not acquainted with, laid out the Junction Railway. 
Gradients upon that line. (I am not aware whether it contained a Plane of 10 miles at 
1 in 210.) I was the next Engineer employed, and then came Mr. Rastrick : the 
Engineer who laid out the Line for Parliament, was not the party employed in con- 
structing the work ; the levels, therefore, might have been altered. I was applied \ Communication 
to regarding a Communication between the Metropolis and Wales, previous to my pass by the North, 
examination of the Great Western, and I stated that it must pass North of the Mai- « . j "1 gtroud. 
borough Downs, as there is no way of getting out of the Vale of Pusey towards Wales. 
I recommended a Communication by Stroud and Gloucester, up to which place I took 
the levels, starting from the vicinity of Swindon, the line could pass either by 
Malmsbury, Minchin, Hampton, and Maresfield, or by Cirencester and Stroud. I did 
not examioe the latter much at the time, as it was not pushed, but I consider it is the 
best Line.' I have not examined or levelled the Country between Tring, Glouces- 
ter, and Cheltenham, but I have a general knowledge of it from frequent travelling. I 
know the points between Oxford and Cheltenham very well ; a very high ridge, called the 
Cotswold Hills, is between them. A Lioe between the above places, through Burford and 
Witney, would pass entirely through agricultural land ; the manufacturing part of the Line 
would be by Cirencester and Stroud, at Maresfield and Minchin Hampton : the Witney 
blanket manufactories are situated to the South and West of the Valley of tbe Thames. 

I was Engineer of the proposed Line to Windsor, which tunnelled under the He was the Enginr. 
Long Walk ; it skirted the Town of Windsor near the Cavalry Barracks, and then went y^ind^or!^^ 
on to Reading under St. Leonard's Hill on the Windsor side of the river; it was within 
1 mile of the centre of Eton : tbe College objected to the Line at first, but I believe 
they afterwards removed their objections, and were better satisfied with it than they 
were with the Great Western, as the River and the Town of Windsor was between Eton 
and the Railway, but the Line of the former passes f a mile further ofi* from the body of 
the buildings than we did. I consider tbe passage through Windsor, and the general 
features of the line up to Reading, were superior to the Great Western; it would also 
have been more advantageous to the Town, and I do not consider it would have injured 
its beauty. A Petition was presented and the Plans were lodged, but we did not take 
any further proceedings on account of the opposition of the Great Western Railway. 

■ I last year advocated, the Northern Terminus at Paddington (for the Windsor 



Country between 

Oxford 

and 

Cheltenham. 



Description 
of 



same. 



He considers 

it was 

superior 

to the 

Great Western. 



Terminus of the 
O. W. 



Gradients of the 
U. W. 



Line) as it was upon a higher level than the Great Western, but the latter is now the 

highest, as it joins the London and Birmingham, which is aUo much more central : the 

Gradients for the 6rst 80 miles have consequenily been improved by the same. The Line 

from London to Reading, by the Valley of the Thames and the Valley of tbe White Horse 

up to the Swindon summit, presents very favourable gradients; I have not seen any Line 

of the same distance that could equal it in this respect. (A Line through Lincolnshire 

might possibly equal it,)- A party of gentlemen, merchants of London, some Mr. V.'s Line from 

years back conceived an idea of a communication between London and Paris, and I was ^^ *^ 
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engaged and went to Paris to negociate with the French Government the terms upon 

which a Railway might be made, and certain promises were obtained ; apon receiving 

which the party ordered a Survey to be made to Brighton, but as the French Government 

did not fulfil their promises, or encourage them as was expected, it was abandoned, 

and the Survey was endeavoured to be made available as a distinct line to Brighton ; 

the plans were therefore deposited and notices given, but it did not find snflScient favor 

with the public to fill the subscription list, and was consequently abandoned : the sam 

subscribed was not more than sufficient to pay for the survey, as it was not brought 

before the public ; such notices as the standing orders of the House required were 

complied with, but it was never advertised. It passed over very difficult Country, 

including 2 high summits, but the rugged nature of the ground about them was the most 

objectionable. I was glad to get a Passenger Line at such little comparative expense ; 

I think the least Curve upon the line was 1 mile radius : there were 3 Tunnels on the 

line amounting to nearly 3 miles, one was 2^ miles long at an inclinaiton of 1 in 330, 

which is my greatest inclination in a tunnel ; there was another at Brighton (at the 

back of the town) { of a mile long, which was level. I found it was impracticable to 

get better levels than 1 in 330, on account of the extreme difficulty of the railway; 

the power npon an inclination of 1 in 330, including gravity and friction, is exactly 

i what is required upon an inclination of 1 in 100. I afterwards altered the Gradients, 

to enable the Engines to continue at the same velocity and with the same load throughout 

the whole lane ; thus whatever load the Engine carried upon 1 in 330 it would take 

up 1 in 100 by the assistance of an assistant Locomotive Engine.* The following are 

theTables of the Gradients, and I have also annexed the Gradients of another Railway 

to Brighton, (Sir John Rennie's) which they were compared with at the time : — 

Gradients on the London and Brighton Railway, as originally proposed by Mr. Vignoles. 
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Gradients on the revised Line from London to BriohtoN) as proposed by Mr. Vignoles. 
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Gradients on the London and Brighton Railway, from Kennington Common to the 

London Road at Brighton, as laid down hy Sir John Rennie. 
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Do. 


50 Feet or 1 


Foot in 


322 Feet 





50 


- 


Do. 


2 Feet or 1 


. Foot in 


1650 Feet 


4 


56 


— 


Fall 


80 Feet or ] 


I Foot in 


310 Feet 


2 


20 


" 


Do. 


48 Feet or 1 


. Foot in 


247 Feet 


2 


7 


- 


Rise 


4 Feet or ] 


. Foot in 


2755 Feet 


2 


34 


~ 


Do. 


46 Feet or 1 


. Foot in 


278 Feet 


1 


19 


— 


Horizontal or Level 


Line. 




4 


33 


- 


Fall 


90 Feet or ] 


I Foot in 


259 Feet 



M. 


CH. 


4 


22* 


8 


18 


4 


60 



H 



4 


56 


2 


20 


2 


34 


4 


33 



Gradients 

of 

Sir John Rennie's 

Line 

to Brighton, 



46 39 - Say 46* Miles Total Rise 90 Feet 
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Gradients on the Branch to Shorbbam. 
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6 


1 



Fall 43^ Feet or 1 Foot in 243 Feet 
Do. 6^ Feet or 1 Foot in 467 Feet 
Do. 30 Feet or 1 Foot in 437 Feet 
Horizontal or Level Line. 

Say 6 ^^l]e8 Total Fall 80 Feet 



M. CH. 

2 0^ 



For Miles 36 8^ 



Details of 

Mr. V's Line 

from 

London 

to 

Brighton, 



The following is also a copy of the Estiaiate :— 

LONDON AND BRIGHTON RAttWAY. 

Abstract of Estimate. 

Earthwork, 11,134,042 Cubic Yards, of which upwards of One Third would go to 
Spoil, at 9d, ...... 

Masonry in the Bridges and Culverts, exclusive of the Viaducts out of London and 
at Brighton, and also exclusive of the Tunnels, at 2,250^ per ^^lle (Cost of 
Liverpool and Manchester Railway), for 48^ Miles 

Viaducts out of London and for a short Distance at the Brighton End, 1| Miles, at 
17/. per Yard (being the Cost as proved in Committee on Great Western 
Railway by the concurrent Testimony of Four or Five Engineers) 

Tunnelling 6,000 Yards, at 22/. 5s. per Lineal Yard (being the large Contract 
Price of the Tunnels on the London and Birmingham Railway lately entered 
into) ------ 

Fences, 48^ Miles, at 4s. 6d. per Lineal Yard (usual Price) 

Railway laid complete, for 54 Miles, at 48s. per Lineal Yard 

Land, 487^ Acres, at 100/, per Acre - - £ 48,750 

Purchase and Damages to House Property • 25,000 ■ 



Locomotive Power. 
20 Eng^es and Tenders, at 1000/L each 
60 Coaches, in the Average at 200L each 
100 Waggons, at SOL each ... 

Stations. 
Six Water Stations, at 500/. each - 
Ground and Building at each End of Line 
Commercial Station at Shoreham ... 
20 Passenger Stations, &c along Line, at ISOL 



£20,000 

12,000 

5,000 



£ 3,000 

10,000 

4,000 

3,000 



£ 417,527 



109,688 



52,360 



113,500 

17,305 

228,006 

73,750 



1,032,226 



37,000 



20,000 



Contingencies 



1,089,226 
108,922 



Total £ 1,198,148 
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These papers have never been placed officially before any Committee constitated by a 
body of Subscribers. The Gradients upon the Line subjoined (Sir John Rennie'h) are 
very similar to those upon the Basing and Bath, which have been so much objected to, 
as they have Planes of 1 in -240, 1 in 243, and 1 in 250, which would have prevented the 
Engines taking more than | a load, whereas they could carry a full load the whole way 
upon my line^by the help of Assistant Locomotives, which I had in 3 places, 3 in one 
direction and 1 in the other. ■! have first an Incline of | a mile 1 in 100; ^ of a 

mile 1 in 440 ; i of a mile 1 in 100 ; | of a mile i in 460, and l| of a mile 1 in 100, all 
of which I consider as 1 plane ; the assistant engine would travel the 3 planes as well as 
the ascents, which certainly may be called a waste of power, but every line most be 
judged of by its own particular merits, and the probable nature of the traflic, which as it 
would be passengers, I placed two intermediate levels of 1 in 400 between the planes, 
by which an engine would be able to take up nearly a full load, by having intervals of 
a more favorable slope it would recover breath and steam, and be enabled to proceed up 
the next (if not too long) ; in the case of a full load of passengers, or a load of goods, 
the Assistant Engine would go up the whole way ; but by having these Inclines interposed 
or broken I should not require the assistance of an Engine for light loads ; I should 
probably travel up these planes at a rate of 15 miles an hour, and the Engines would 
lose steam towards the end of the | of a mile plane ; but if the momentum which the 
engine possessed at starting should be lost at the end of the first i mile it would cause 
a stoppage, but the Momentum of the Power and the Steam of the Engine would carry 
us up our Plane, although it would not up a long Plane, even at 1 in 300 ; and the 
Trains would be more frequently stopped, particularly if the engine was out of order, 
and the plane very long, supposing similar engines and loads as those upon the Liver- 
pool and Manchester, (say 6 carriages) ; therefore this system could not be applied on the 
Basing Line, on account of the great length of the Planes. In the case I have men- 

tioned upon the St. Helens, of an Engine being stopped in the middle of a Plane of 
1 in 06, upon resuming its progress it went very slowly. An Engine travelling up 1 in 300 
with a load of 6 Carriages, after going some distance, will very often go slow, or come 
to a stand ; but I do not speak from experiments. If Mr. Geo. Stephenson stated he 
could surmount an Inclination of 1 in 310 by an Engine of ordinary power I cannot agree 
with him ; he had such a gradient originally upon the Grand Junction, which he afterwards 
altered to 1 in 100 for a shorter distance. I doubt whether any of the Engines on the 
Liverpool and Manchester Railway would take a train of passengers up an ascent of 1 in 
300 for 6 miles, as the velocity of a Locomotive Engine depends upon the rapidity with 
which it generates Steam, and the inclination being long, it would lose breath, and would 
be unable to exhaust sufficient steam into the chimney, consequently it would not generate 
it sufficiently rapid, it would lose speed before it was half way up. There are some 
Planes 1 in 300 upon the Darlington Railway. I calculated upon performing the 

journey to Brighton in 3 hours, the distance being 54 miles, although there were 5| miles 
1 in 100. I had a Cutting of 80 feet at Wiokham Lane, I likewise had an Embankment 
rather more than •( a mile long of 50 feet average height and 80 feet in the highest 
part, and I am making one very like it upon the North Union ; there were several other 
cuttings of 70 feet at the summit point ; the Tunnel of 3| miles is about 16 miles 

T 



Explanation 

of a 

Gradient 

System 

of 

successive 

Short 

Inclined Planes 

and 

Levels. 



TTie Reason why 

it is not applied 

upon the Basing. 



I cannot a^ree witli 
Mr.G.S.ifhe intend 
to work 1 in 210 
without ex. Ass. 



He does not con. 
one of the L. and 
M. Eng. would not 
travel up 6 Miles at 
1 in 200. 



Des. Mr. V.'s 

Brighton Line 

continued. 
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from London, and has a 54 feet catting at each end, bat the average is not more than 
40; there was a very short Catting 11 miles from London 106 feet deep at the summit, 
it was the knob of a bill : also an Embankment of 60 feet for 1 mile at the Croydon 
Canal, and 68 feet for a very short distance in the deepest point of the hill, the extreme 
Both the Trans, are length of the catting for same is nearly 2 miles, bnt it is principally shallow*- (The 

nes. and Long. Sec. longitudinal Section only, of a Railway will not enable an Engineer to measure the 
are nee. in mak. an '=' , •' ^ ° 

Est. of a Ry. quantity of earth- work upon it, he mast be acquainted with the transverse section also; 

certainly he could assume the latter.) I think the Line would have taken 5 years to 

execute, as the sum total of the Excavation amounts to 11,134,042 cubic yards, say 
11,000,000 in round numbers, the Embankment would require 7 millions, leaving 

Mr. V. put his 4 millions to go to Spoil ; my average price upon the whole quantity was Oe?., (the quan- 

1 mfle?ead'"at9!rf. ' *'^y P*** ^^ Spoil being much more than usual lessens the expence,) and I think the 

average lead was 1 mile ; if the lead had been 3 miles I should have increased the 
price; the Estimate of the Line was £1,000,000., independent of the carrying estab- 
lishment and contingency fund of 10 per cent, which made a total of £1,108,148.; 

j^ 24,000. per Mile. ^^^ amounts to very nearly £24,000. per mile. (I never made any estimate for it at 

The Wigan was £ 14,000. per mile; the Wigan Line amounted to £12,000., but the cutting and em- 
• .per lie. bgnkment upon it was very slight.) 1 was consulted upon the Liverpool and Man- 
chester Line before it was laid down; the period of my first visit was about 10 or J 1 

He con. the L« and years back, when I assisted Mr. Rennie, for whom I conducted the whole business until 

M.uptoob. the Bill. , ... ^ . t^.h ti i -^t i i. . -r . 

Rem on the N ' ^•^^""'^ff ^* ^^ x^m. I have written a report upon the Northern line between Liver- 

thern line to Liver, pool and Manchester, (which was projected a year or two since,) which I do not consider 

a better line, nor are the levels better ; it has inclines of 1 in 200, and 1 in 180, spreading 

250 is the Ang. of over many miles. The Angle of Repose of an iron bar upon a Railway is 1 in 250, (at 

which angle an engine would descend by Gravity,) which retards the progress of an engine 
considerably ; (the angle at which the material of an embankment will stand is likewise 
called the angle of repose).- -In consequence of the interposition of the 2 inclines 

Meth.of Work, the upon the Liverpool and Manchester in the middle of the line, it is not usual to load the 
anesupon . . p^gg^Qg^f^' train with more than the Engine, and Assistant, will take up these planes, 

1 in 96 req. 3} more therefore as a Plane of I in 96 requires 3i times more power employed upon it than 

power than a Level. i i .• t. . . . . v ^i i t x • 

upon a level ; the Engines (with passengers) consequently carry only \ a train.— «—• 

Do. upon the Bol- On the Leigh and Kenyon, (a line 2| miles long, joining Bolton to the Liverpool 

eig J. |.^^^ ^j. ^jjj^j^ jj^j.^ Rastrick was the Engineer,) they proportion the passengers 

to the goods rather than the goods to the passengers, and they travel at a rate 

of 20 miles an hour, their engines being loaded to the maximum ; the inclination is 

Loits of Pon'or upon 1 in 440, or 12 feet in a mile, which is not very good, but it is the best that 

a Pia. 1 in 440 IS jd. gQ„|j \^^ obtained, the loss of power upon such an inclination is nearly ^rd. 

Description I have perambulated the Southampton Line as far as Basing, having understood that they 

of the were not at work beyond that distance, and 1 found the works were proceeding at 

Works g or 10 different places, independant of St. George's Hill, which is the principal 

'^P^" spot where any quantity of work is done, the men were not employed in cutting at the 

|. .. ^ time, but were laying down the Rails, and ballasting the Road; and if they commenced 

it on the 6th of October, they certainly have made bat very little progress*——— 
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(Upon the North Union, not more than 4 Weeks were occapied, from the time of our The N. Union was 

breaking ground for the great embankment, up to the period of our teaming 800 yards Ii^Weeks^a'fu^ 

a day, by which time we were in full work.) ■ Next to which is the work at Shapley com. 

Heath, and at Battersea. Regarding the formation of the Railway generally, I think 

it would be better to throw all the force upon St. George's Hill, on account of the great st. Geo. Hill. 

quantity of materials to be removed, and the difficult nature of the work ; as the whole 

of the work upon the other parts of the line must stand still until it is finished, which 

is a direct loss of the interest of the capital employed, and I am not aware of any town 

within 1 or 2 miles of the neighbourhood. An average number of 800 Yards may be goo to 1000 c. yds. 

teamed per day, at St. George's Hill, with 4 teaming places, provided it is well ma- ^^^ ^^X'' w*^*"*^- 

naged, and great exertions are made, the men would be required to work 12 or 15 

hours; and they could not exceed 1000 Yards, (on account of the great probability of 

the Clay increasing, and the great height of the Embankment ;) taking the average 

throughout the year, and allowing 5 days to the week, including hours of daylight, 

(Night-work adds, at least, 25 per Cent, to the cost, particularly in the getting) and Night Work adds 

taking slips and accidents into consideration. The length of the Lead will not affect 25perCent.toExp. 

the teaming. I did not consider, at the time I visited it, that proper arrangements 

were made for rapid work, although some allowance must be made, as they are merely 

commencing ; neither do I think the method by which the points were carried into the 

Cutting was well arranged, or the order in which the Teams were filled ; but Shapley Works at 

Heath, where there is probably about half as much work to execute as St. George's Shapley Heath 

Hill, was the only place where I saw any of this description of work. At Elvetham 

there is about 12,000 or 14,000 cubic yards to do, 6,000 of which is done. ^You 

cannot conveniently increase the face of an Embankment 1| to 1, for teaming, unless it 
is very high, and it is done in 2 Lifts. I have heard of a Machine being used Remarks upon Mr. 

upon the Carlisle and Newcastle Railway which discharged a greater quantity than ^^rahamsley's Ma. 
usual, viz. 2 or 3000 per diem ; I therefore sent a Contractor to look at it, who did not 
think it worth adopting ; had he made use of it, he would have applied it upon the 
Wigan Railway, where the Embankment was 16 feet high and 1| miles long. If it was 
practicable to use it upon the works at St. George's Hill, it would very much reduce the 
time for completing the same. ■! doubt the economy of using Locomotive Engines, Rem. upon usin^ of 

in preference to Horses, in a Line of 2 or 3 miles ; neither would there be a great saving i^^^^^f woflw^" 
of time, because it is limited by the teaming places, the irregularity of the road, and the long 
time it takes to subside, the stoppages which occur, the wear and tear of the Engines, the 
fuel consumed, and the liability of accidents in getting in and out of the points ; there- 
fore, it is not advantageous to use them until the road is consolidated, and the Leadis of 
some length. The Levels of St. George's Hill have been raised, by making the 

Cutting less, and the Embankment more; but I do not think it will make any difference 
in the length of time necessary to complete it ; if any thing it would lengthen it. The ^ ^ „... 
Hill contains 8,700,000 cubic yards, of which 1,500,000 eo to the Embankment, and are 3,700,9oiK c. yds. 
teamed from one end, which would occupy 7 to 8 Years, at the rate of 800 cubic yards y^g^t^^ exec. ^^ 
per day: this calculation applies to the work at one end of the Embankment only; I 
presume they would work at both ends, which wonld not affect my calculation. 



Elvetham. 
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Scotch Sleepers. 



Rem. upon Chairs 
15 ft. apart. 



Observ. upon Mr. 
Giles's Estimates. 

The Southamp. was 
taken at 6d, with 
2 or 3 Miles Lead. 



Des. of the Method 

of 

Working 

the 

North Union Rail. 



Cost of the Works, 
&c. 



I have neyer known Scotch Fir Sleepers used upon a Railway, I shoald 
decidedly object to them ; I also object to the mode of fixing Rails with Chairs, at 
intervals of 15 feet, when laid down for Locomotive Engines ; I have adopted it in 
Quarries, and upon a Railway which I laid down some years back for temporary par- 
poses, bat I foand the rolling of the wa^^gons over were constantly distarbing the Rails. 

I am not acquainted with Mr. Giles's Estimate, althoagh I know his prices 
generally. I have heard that his Estimate of the Excavation apon the Soathampton 
Railway, (upon the whole) amounting to 16,000,000 cubic yards, was £365,405., which 
is little more than Qd. per cubic yard, which I cannot conceive is sufficient. I think the 
Lead was 2 or 3 miles, (the Counsel stated it to be 3 or 4.) I consider the Soathampton 
Line will cost much more than £12,000. or £14,000. a mile, on account of the great 
quantity of catting, and the distance it has to be removed. According to the opinion 
of most Engineers, and the experience of all previous and present Companies, Contract 
is the cheapest mode of executing public works ; I prefer it on account of the ultimate 
economy, " The Newton obtained their Act in 1830, and was a separate Line until 

last year, when it was extended to Preston, and joined the Wigan Line. There was a 
dispute between the Companies, which lasted 2 or 3 years ; at length they were incor- 
porated, under the name of the North Union, in the Spring of last year ; the works 
were not commenced until about 8 or months after the Act was obtained, (the 
separate Act from Wigan to Preston was obtained in 1831, and the first meeting of the 
Proprietors was in July last year,) as much preparation was required before we could 
break the ground, as staking out the Line, &c. This is a Schedule of the Prices 

of Contract No. 3, upon which (he Contractor made his Estimate. 



Schedule 

of 

Prices. 



No. 3. 



To the Directors of the North Union Railway Company. 



s. 



d. 



I, the undersigned, do hereby propose to construct that portion of the '' North Union 
Railway" between a Footpath in Field marked No. 11 on the Ground Plan, in the 
Township of Euxton, and the Head of the Incline in the Township of Coppall, in 
a Field marked No. 6 on the Groimd Plan, heing the Third Lot as at present laid 
out, in Length Three Miles Forty-three Chains, with all the necessary Fencing, 
Earth Work, Brick Work, Masonry, Drains, Formation and other Works for the 
entire Completion thereof, and to uphold and maintain the same for Two Years 
after the public Opening of the same, finding all Materials of every description, 
(except Railway Bars,) and the ordinary double and single Chairs, and Pedestals,) 
according to the Maps, Plans, Sections, and Drawings, within the Period, and in 
the Manner, and upon the Terms and Conditions mentioned and set forth in the 
Specification, and contained in the Draft Contract exhibited to me, at and for the 
Sum of £51,589. 8^. 9d. Sterling, say 51,589 8 



And in case the Directors should elect not to allow the Use of their Rails and Chairs 
in the temporary Roads, according to the Specification, and should only deliver 
them as they might be required to be permanently laid down, I do similarly propose 
as aforesaid at and for the Sum of Pomids Sterling, say 




t 

1 

• 
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Should the Directors require the Work to be completed within the Period of Two 
Years and a Half from this Date, instead of within the Period of Three Years from 
the 8 1st January, 1885, according to the Specification, I do similarly propose as 
aforesaid at and for the Sum of Pounds Sterling, in addition to either of 
the above Sums, say 



Should the Directors decide to adopt Blocks in the Cuttings and on the Low Embank- 
ments, to be Twenty-four Inches square and Twelve Inches thick, to contain Four 
Cubic Feet only, instead of Five Cubic Feet according to the Specification, but not 
to be otherwise inferior, my Proposal would be diminished in that respect 
Pounds Sterling, say 



And I have in the Schedule hereunto annexed set forth the Prices of the various Descriptions 
of Work at which this Proposal has been estimated, and by which I do hereby propose that 
any Deductions from the Works (as specified, but which may not hereafter be executed,) 
shall be made, and at which I will execute any further or additional or extra Works. 

And in the event of this Proposal being accepted, I do hereby undertake to execute a Contract, 
according to the Draft referred, within Sixteen Days from this Date. 

And I do propose of in the County of 

and of in the County of to be 

my Sureties for the due Performance of such Contract. 

Witness my Hand this 18th Day of April, 1885. 

William M'Kenzie, 

Liverpool. 

Details of the Cuttings. 



No. 



1 
2 



8 
4 
5 



Quantitiei. 


Average Diitance to be waggoned. 


Price per Cobic Yard. 


Cubic YardM, 






199,5-27 


l\ Mile 


lid. 


88,040 


900 Yards 


,!r 


889,611 


1^ Mile 


25,000 


To be run into temporary Spoil, 
and afterwards carried to ballast. 


Ad. 






8,842 


220 Yards. 


6\d. 


610,520 





Schedule 

of 

Prices, 

Contract No. 3, 

North Union 

Railway. 



Schedule of Prices referred to in the annexed ProposaL 

THIRD LOT. 



Description of Work. 



Larch Posts and Railing, Ditches and Quick Mounds, 
including both Sides 

The Average Price of the whole of the Excavations, with 
the Slopes of Cuttings and Embankments trimmed, but 
exclusive of Soiling 

Soil-stripping and Resoiling (each) .... 

Retaining and Breast Walls, of the Stone of the Country 

Boundary and Fence Walls, of the Stone of the Country 



Dimensions. 



per Lineal Yard 

per Cubic Yard 

per Superficial Yard 
per Cubic Yard 
per Cubic Yard 



Prices. 



JC. s» dm 
3 6 

10^ 

1 
10 
12 



t 

i 

I 



/ 
i 



I 






1 



j- 
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No. 



Scliedale 

of 

Prices, 

Contract No. 3, 

North Union 

Rail tray. 




Description of Work. 



8 

21 
22 
23 

24 

25 
26 



27 

28 
29 



Bridges and large Culverts of Brick, including Pointing, 1 
Centres and Foundations j 

Small Culverts of Brick, including Fronts, Ends, and Wings, 
Pointing, Centres, and Foundations ; viz. 
Culverts of 1^ Feet internal Diameter 



Dimensions. 



30 
31 
32 

33 

34 

35 



36 

37 

38 

39 

40, 

41 

42 

43 

44 
45 

46 



per Cubic Yard 



Culverts of Two Feet ditto 

Culverts of Three Feet ditto 
Culverts of Four Feet ditto 

Culverts of Five Feet ditto 

Culverts of Six Feet ditto 

String Courses, Quoins, Pedestals and Copings, dressed 1 
and sot ••••••••j 

Paved Crossings of Roads upon and near Railway 
Formation and Metalling of Roads and Approaches • 
Field Gates, including Posts, Iron Work, and Painting, ) 

fixed complete f 

Road Gates including Posts, Iron Work, and Painting, 1 

fixed complete J 

Gatekeepers Houses .or Station Lodges 
Double Line of permanent Railroad, laid complete on"^ 
Stone Blocks of Five Cubic Feet, with all the detailed f 
Drains, Ballasting, and Boxing, and so pro rata forT 
single Lines of Sidings, clear of the Crossing Plates 3 
Ditto on Blocks of Four Cubic Feet ditto ditto 
Ditto on Sleepers of Larch Timber ditto ditto 
Crossings and Sidings of single Line of permanent Rail-*\ 
road, laid complete, on Stone Blocks of Five Cubic Feet, J 
including Cast and Wrought Iron Points and Crossing I 
Plates, Points, Tongues and eccentric Gearing, and ^ 
Machinery, measured from Point to Point of Crossing, I 
and from Point to Crossing of the Sidings to Outside I 

of the Main Line j 

Ditto on Blocks of Four Cubic Feet ditto ditto 

Ditto on Larch Sleepers • ditto ditto 

Railroad Material or Ballasting and Boxing laid down and 

spread 

Transverse and central longitudinal Rubble or French 

Drains under and among the Ballasting 
Longitudinal covered Drains at the Bottom of the Drains 

of the Excavations 

Open Drains and Retaining or Breast Walls at the 
Bottom of the Slopes of the Excavations, when substi- 
tuted for the covered Drains • • • • 
Stone Blocks of Five Cubic Feet • • • • 

Ditto of Four ditto 

Larch Sleepers 

Cast Iron Work of Points, Crossings, and Tumplates 
Wrought Iron Work for ditto • • • . . 
Tumplates fixed complete with Stone Curbs and Wells 
Protecting Mounds on Embankments, including Pipe Drains 
Maintaining Railway Crossings and Sidings, when laid on \ 
Stone Blocks of Five Cubic Feet, for the First Year j 
Ditto on Larch Sleepers, for the First Year 
Maintaining Railway, &c. on Blocks as above, for the) 

Second Year j 

Ditto on Larch Sleepers, for the Second Year • 



per Lineal 
per Lineal 
per Lineal 
per Lineal 
per Lineal 
per Lineal 



Yard 
Yard 
Yard 
Yard 
Yard 
Yard 



per Cubic Foot 

per Superficial Yard 
per Superficial Yard 

each 

per Pair 
each 

per Lineal Yard 

per Lineal Yard 
per Lineal Yard 



Prices. 



per Lineal Yard 



per Lineal Yard 
per Lineal Yard 

per Cubic Yard 
per Lineal Yard 
per Lineal Yard 

per Lineal Yard 

each 

each 

each 

per Cwt. 

per lb. • 

each 

per Lineal Yard 

per Mile • 

per Mile 

per M^e • 

per Mile 



16 



8 
12 

16 

1 16 
3 
5 10 



7 
1 



13 
15 

1 

1 



150 

SOO 

80 

120 



6 








1 3 




3 



3 

10 

150 

1 3 I 

1 1 3 

1 5 



14 6 



6 
6 

H 

3 

6 



2 6 






2 


6 





2 








3 








9 











4 


40 











1 
















The Itemi of the Schedule are priced to be execute^ as per S 
menta to be daimedi aUowed, or deducted, notwitlutam 




cation, and only the Neat Measure- 
any Custom to the contrary. 
William M^Kevzix, LiyerpooL 
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It is 8 miles, 43 chains long^, and amounts for one Line only to £51,580., which is 
£ liyTOO. per Mile, and any increase or decrease of the work made daring the execution jC14,700. per Mile. 
is to be added to or deducted, according to these prices. We had several other propo- 
sals, some of which were higher and some were lower than this ; but they did not bear 
an exact relative proportion to each other;' we accept those with the most satisfactory 
securities, and the lowest prices. In the Schedule referred to, the average Price of 
Excavation, with the slopes and banks trimmed, is 10|e?., which is exclusive of soiling, 
for which Id. per superficial yard is added, making the Price of the Cutting Hid.; the Price of Cutting, 
Lead is from 1 to 1| miles. There is a Hill near Preston, where the average Lead is ^^^^' *"^*-U ^''^^^ 
H miles, for which we pay l\d. (in one of the Contracts, which is smaller than the 
above, and of shorter distance, the Price of Excavation is Sd,, but tlie Lead does not 
exceed half a mile;) the Contractor pays 7|e?. for it, and runs all risks of Slips, and finds of 

the men under him all materials, as Waggons, Rails, and Sleepers, but the men find ^'"' ^^*"*'' 

Horses. We generally reckon \d, a yard for Waggons (such as ours) upon a Cutting ; 
the oiling of them is additional, and is very expensive ; the laying of the Rails, and also Mater.2i(/. 
the continual re-placing of them, makes the whole of the Contractor's extra outlay, probably ^ ^^ '^ ' 
amount to 2e?. or 2|£f., which added to the 7ld., leaves him a profit of Id, or Id. ; Sand Makg.lO^/.pr.c.yd. 
would perhaps cost less, on account of the difference between the filling and cutting, indep. of Slips, &c. 
(this work being in Clay ;) the general rule is, after filling the Waggons, to add Sd. per Method of Prisini; 
yard a mile, to cover the expences of loading and contingencies ; but the first mile the Lead. 
would cost more, and | or } a mile yet more in proportion, than i mile, as the expence 
of filling is the same ; the first mile would be about 9d. in Clay, and S{d, in Sand, 
including cutting, filling, and leading ; I should add Sd. more for the second mile, and 
probably 2d. for the third mile, according to circumstances, as the nature of the soil, 
and the state of the weather. ■ The price of Ballasting varies for ** Railroad Ballasting, 
forward, and Ballasting laid down and spread," the price is Is. 7|<f. per cubic 
yard, and a yard forward of the Railroad takes at least 5 cubic yards, it therefore ] yd.mn.of Ballst. 
costs about Ss. 9rf. I have not been able to get any Ballasting done under is. M. q^^q^^^^^^^ *^"**'^ 
a cubic yard, some has cost 2s. although we have it out of the Cutting, or 
immediately adjacent, we have no Ballasting so low as 5d. a yard forward, including 
the labour of spreading it, but much depends upon tlie quantity used. The chief 
expense of Ballast, when found in the excavations, is the labour of laying it along 
the side to select, and the bringing and laying of it down at different times. I generally 
spread it 15 inches thick, or 12 inches, under the sleepers. They were laying it down 15 inches thick. 
upon an embankment at St. George's Hill only 7 or 8 inches deep ; but I am not aware 
whether it was for the permanent railway, I inferred the contrary on this very account, 
if they intended to adopt the mode in which they were fastening the rails, generally, they 
need not relay it, unless they wished, as they might take it up and pack ballast under ; 
the quantity of ballast required depends upon the nature of the subsoil, as the object is 
to prevent the latter risbg up. Clay requires more ballast than other soils, I also find Remarks upon CIny 
it necessary to put a greater number of drains in the ballasting of it when upon an •^®**** 

embankment Upon comparing the Soil of the North Union Railway with the q^^^^ ^f the Soils 

Sand of Bagshot Heath, I am inclined to add Id. or Hd. more for the latter, and it is of the N. Union and 
then a small average price, considering the lead is 3 miles, but I think it will do it; I 
would not put my name to a less Estimate even if the soil was favorable, considering the 
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Description quantities and length of the Line. The upper part of the Soil at St. George's Hill, aboat 

of 2 or 3 feet, is Sand and Gravel, the next 4 feet are loamy Sand in long veins, and^the 

the Soil lower part, measuring 15 feet, is getting into the London Clay, the peculiar nature of 

tSt Georire*sHill ^^'^^ ^^ ^^^^ upon being exposed to much wet it melts away like soft soap; it is similar 

to the cuttings at Highgate Hill and at Batnet: the depth of the Cutting was 20 feet, 
which is merely the commencement, therefore if the Clay should increase, which I think 
will be the case, the cutting and leading cannot be done for Is. The length of the 
Cutting is 2 miles, and the Embankment at the London end or the Mole Embankment 
must be brought from the further end, and it is near 4 miles across the valley of the river 
Remar. on Fencing. Mole,- Fencing is generally regulated by the material that can be most easily 

obtained upon the line, but quicks are generally employed, although it depends upon 
the nature of the country; for instance, on the High Peek Railway the fences are all 

Post Rail and Quick stone, as there is a plentiful supply of it. I could not make a cheaper permanent fence 
Fenceisthecheapst. ^j^^^ ^ p^^^ jj^jj ^^^ q^j^j^ f^^^^, j j^ ^^^ ^j^j^^^ jp^^^^^ 3^^^,^^ or dwarf hedges 

Costs about S*, 6d, would be as cheap, whatever the nature of the country may be. I am paying Ss, 6d. for 
both sides of Railw. Fencing on both sides, consisting of a Ditch, the material of which is thrown up and 

foi'ms the quick mound ; good soil is then selected either from the top of the ditch or 

Description adjacent to it, and a quick border is trenched in 12 inches deep and 18 inches wide ; the 

. quicks are planted 18 to the yard, and a Larch Post and Rail Fence, having 3 rows of 

rails and a standard at intervals of from 6 to and 12 feet ; in the latter case we have a 

^^^^' post in the middle called a prick post; the above fence answers the purpose better than 

any I am aware of; the post and rails are merely temporary, having to be maintained 

about 4 or 5 years, which they are lasting; we find sawing is better than splitting the 

rails. We are bound to have proper Fences to keep the Cattle off the Railway ; 

sheep, for instance, frequently trespass. The Larch is brought from the northern 

Exp.of Workg. the parts of Lincolnshire and the southern parts of Cumberland. It has lately been the 

Line should be inc. practice in forming an estimate of the cost of a Railway to include a sum for Locomotive 

power in working the line, but I have not yet practised it I have had several 

Expense of Paved Lodges and Gates built where there are level crossings, the cost of which varies from 
Crossings. «£150. to £200., the gatekeeper is generally paid 14«. a week, independant of his house; 

it is not the practice to erect Gates across roads without Lodges. 1 have not laid 

out any Tunnels, but I designed one on the Liverpool and Manchester Railway ; their 
Tunnels cost about average cost upon a large scale, is £30. or <£4 per yard. I believe the Tunnel through 
y^^ ' ^^^ Chalk upon the Thames and Medway Canal, which is about the same in sectional area 

as a railway tunnel, was nearly £30. a yard.*— ——I have recommended the use of 
Dublin and lighter Engines on the Dublin and Kingstown Railway, (and not heavier, as enquired 
Kingstown. by the Counsel for the Opposition,) we have ascents 1 in 440 at each end, or about 17 feet 

in a mile, and the remaining portion of the line is level. 



Es. Mr. EDWARD DRIVER, Land Surveyor and Valuer. 

I have had considerable experience in my profession generally, and have been 
engaged for the Crown for all purposes, buying, selling, 8co. I have been employed 

by the Directors to value the Land, from the river at Maidenhead to the junction with 
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the London and Birmingham Railway. I went over the Line this as well ab last year, 
occupying 4 days each time ; the several qaantities were famished by Mr. Brunei, and 
amounted to about 100 Acres, the sum total of the valuation of same amounts to £80,440. 
I have allowed £S2,34i. for Land, and £17,105. for Compensation. 1 have taken 
it at different prices, according to the situation, from £5. which is a very high price, 
(there is but a very small portion higher) down to £1. 10«. per Acre. I commenced 
from the Maidenhead Bridge across the valley of the Thames, the valley of the Colne, 
and the valley of the Brent. I noticed several mills, but we do not pass near them, with 
one exception, which is at Drayton near Uxbridge, and about a | of a mile from the line ; 
compensation is allowed for all buildings interfered with, also all sub-tenants and lessee^s 
claims for severance, and consequential damage of every kind. There is but one house 
actually upon the line, which is at Ealing Common, and I am not aware that it will be 
interfered with, as they may shift the line a trifle; but there are one or two labourers' 
cottages in other parts . I consider it the highest Estimate I ever made, and I have 

been engaged to value for the owners of property against the London and Birmingham 
Railway ; as the ground is very level there is not much to be apprehended from slips, 
but I have allowed for them. I have not valued each individual's property separately by 
the acre, but I divided each district into quarters of a mile ; if th^ land in one 
quarter varied part was at one and part at another price. 1 also assumed an average 
compensation throughout the whole line; it is possible that the cuttings may endanger the 
springs in the adjoining neighbourhoods, but I have not considered the effect likely to 
be produced upon them, therefore have not allowed for the same; I consider that they 
would be provided for by the Engineer, but I do not think the compensation will amount 
to the sum which I have allowed. 



Land from Maidpo- 
head to the Junc- 
with the L. and B. 
190 Acres, valued 
at j^ 39,446. 

Allows jei7,l05. 
oat of it for Compen. 

The Land is valaed 
from £1. 10«. to 
JS5, per Acre. 



Description 

of 

the Property on 

the Line. 



Mode 

of 

Valuing it. 

Remarks upon 
Springs. 



JEt. Me. DANIEL LONSLEY, Land Surveyor, at Blurbury in Berkshire, 

I have had 20 years experience in my profession ; I also farm between 1,200 and 
1,300 Acres. I valued the land from the Bridge at Maidenhead to Reading, and 

from the River Thames in Cholsey Parish down to the River Cole near Shrivenham ; 
the land required was pointed out to me by Mr. Branel and Mr. Hennett, it amounted 
to 142 acres 1 rood 20 poles from Maidenhead to Reading; and 241 acres 1 rood 38 poles 
for the latter distance. The sum at which I valued the land from Maidenhead to Reading 
was £ 14,221. 5«. 2d., and the latter distance £25,785. 17s. \^d. ; this valuation is very 
high, and includes Compensation of every kind : the Land amounts to £20,408. \\s. Qd. 
and for Compensation £10,538. 11«. M. (Enclosed Land is worth about 28 years 
purchase, and unenclosed about 27 years, my valuation averages 56 years purchase 
in order to allow fully for every compensation.) T here are large Corn and Cattle 

Markets Abingdon and Wallingford ; also a similar but smaller market at Wantage. 
The Railway will be of great benefit to the Agricultural Poor in our neigh- 
bourhood, as we have no wood of any consequence for several miles, and it costs 
the poor more for the carriage of wood for Fuel than the original price of it; we 

U 



He Farms about 
1,200 Acres. 

Land from Maiden, 
to Reading, 142 A. 
IK. 29 F. valued 
atjei4,221. 5#. 2(/. 

Land from Cholsey 
Pa. to Shrivenham, 
241 A. 1 K. 38 P. 
valued at £25Jb5. 
17f. 10</. 

Particulars of same. 

Almost as much all. 
for Comp.as for Ld. 

Markets in the Line, 
&c. 

The G. W. will be 
ffreat benefit to the 
Neighbour. Poor. 
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are therefore obliged to give them the Haulm or Stabble, or they woald not cat down 
Memo. Manure, the Com. Oars is generally a poor agricaltaral country, and requires more manure than 

we can procure^ and the Haulm is generally considered to make the best, which the 
Farmers would then be able to secure; some people use rags, which are expensive, as 
they are sent from London, we also use a great quantity of Ashes, which we get from 
Newbury and Thatcham, and the expense of carriage is more than their original cost 
There are also great quantities of Coals sent down, which is very expensive on account 
of the carriage ; they would get it by the Railway for half the present price. 
Our Barley generally goes to the Bristol Market from Abingdon, and a cheaper convey* 
ance would be a great benefit to the farmers; I have known the time when Barley 
Barley Unsaleable has been unsaleable at Abingdon, even at any price, the Canal being frozen and the 
or wan o a onv. -Q^j^g^^ having all their sacks fall. I have known a difference of is. or 5«. a quarter 

in it, owing to the same cause, in the course of a market or two. 



Ex. Mr. F. HAWKES, Land Surveyor, of Reading. 

> 

Land from the Mea- I valued the Land at Reading, taking the Aleadows immediately opposite the Town, 

to ^oulhstoke '°^ ^°^ extending as far as the River, where it separates Cholley from Southstoke. The 
115j^ A. 9 P. quantities were given me by the Engineer, and amounted to 115| acres poles, which I 

yal.atj^l2 583.5#. value at .£12,583. 5^., this sum includes Compensation of every kind. Severance, &c. 

and I have put it at very high prices compared with what I should put it at was it for 
Compens. j^5,713. sale. Of the above amount £5,713. is for Compensation. The lowest that I 

Farticalars of same, priced the Land (from King's Mead to Reading) was £35. per acre, and highest £250. 

Land Pr. from j^35. (independent of compensation which amounts to almost as much more.) 1 have 

iudep. of Compen! taken 28 years purchase upon common arable lands, and I have taken some common 
Arab. Lnd. 28 Vrs. fi^idg ^g pass through at 30 years* purchase. (I have let the meadows at Reading for 

Purchase. £ 5. per acre.) 



Ea^. Mr. H. E. GOODRIDGE. of Bath, Architect and Surveyor. 

Values the Houses I valued the Land and Buildings upon part of the proposed Line, from Oak Street 

a?i40854*' ^**^' a* Bath (No. 221) to the entrance point of the Parish of Bath wick, at £46,345. 16*. ; 

against which a credit of £5,481. 16*. is to be^ set, being the saleable value of the 

materials; the net amount is therefore £40,864., which I consider a full and ample valua- 

Particnlars ^q^^ including all compensation to tenants and others. Some of it is priced quite 

^^ extravagantly , compared with what it would fetch in the market The Land I valued, 

^^^' unconnected with buildings, was about acres, and is included between 234, in the 

Some of the Ld val P*^"** ^^ Lidcombe and Widcombe, and 142, at the extremity of the Parish of Bath- 

at j^ 1000. per Acr. wick; I valued some as high as £1000. per Acre, including compensation. The 



i 
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Land on the other side of the River, when required for the new Road, was yalaed at 

£S00. per acre only. I have allowed compensation to both Landlord and Tenant, not 

only for Land that aotaally comes in contact with the Railway, but whenever I conceived 

any damage likely to occnr.*- Sydney Gktrdens a place of poblic entertainment (aboot The G. W. passes 

15 acres) is within the district; the Line runs below the Canal and cuts right throagh through 

the Gardens, where it will be covered over, for which I have allowed a highly liberal Sydney Gardens. 

sum ; some of the Proprietors, to whom I hinted the amount, were quite astonished. 

The Line also passes in a Tunnel under Bathwick Terrace, consisting of good Bathwick Terrace, 
respectable Houses, which are faced with Ashlar, the partitions also are of Ashlar; I 
have allowed for some of the Houses entirely. The Line also passes by Raby Place, 
which consists of a row of good Houses, some having been sold at £ 1200. each ; when- Raby Place. 
ever the line touches the area of a house, I consider it best for the Proprietors to 
purchase it, which is the system I have pursued. ■ I have seen the Drawings of the 

Bridge over the Avon, and I consider that Mr. Brunei has allowed an ample sum for Kail. Brdg. at Bath, 
same. " I know the proposed Dep6t at Ham Gardens ; the level of the former is Level of the Bath 

considerably above the highest flood in the river, as shewn by a mark on Widcombe l^^P^t. 
Poorhouse, made in 1800 ; the Level of Ham €rardens is something below it.' 

I understand the Bath and Basing Line will interfere with Prior Park, upon which a The Basin? Line 
considerable sum has lately been expended, it would pass near an ornamental sheet of purk.^*^' ^' 
water of considerable beauty, and also destroy the terrace, which would be highly 
injurious ; this Park is the most ornamental property in Bath, and belongs to Dr. Bates, 
who consequently objects very strongly to the line: there are also a great number of And var. other Pro. 
Gentlemen's Houses and Pleasure Grounds near it : it also interferes with Colonel 
Wrench's and Mr. Tugwell's pleasure grounds, and I conceive that the necessary ^^ ^^^ ^^^ 

compensation will amount to considerably more than ours at Raby Place I have been ^^^^ 

much connected with the property in the neighbourhood of Bath, particularly on the 
Southern side of the river ; the river of Bath is liable to be flooded ; the meadows are Floods at Bath, 
often flooded to a considerable extent. The lower Bristol Road, which is the same level 
as the meadows, is occasionally overflowed. When the Bridge at Bath was built, it was Bath Bridge, 
expected to have had a great eflect upon the meadows; a scale was therefore 
attached, to ascertain the result, and it was found to have very little eflect upon them ; 
it consists of 1 arch, 100 feet span, and was erected under my direction. 



iJo*. Mr. young STURGE, Land Surveyor, Bristol. 

I valued the Land (principally with Mr. Townsend) and Buildings between Bristol Valaations hetween 
and Bath, also between the East end of Bath and the County of Berks, (throagh ®"**''* *"** ^*^*'» 
Chippenham and North Wiltshire.) The amount of my valuation between Bristol jCi5'69o'l4* 

and the Parish of Lidcombe and Widcombe, adjoining Bath, exclusive of any Houses 
in Bath, is £83,592. 10^., being £ 15,690. Us. for BuUdings, and £17,901. 16«. for 



B«tw. fiatt of Bath Land, 
and Shrir. Land and 
Bail. je47,770. inc. 
the ti^o Branches. 
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-My valaation of the Land and Baildinga, from the East end of Bath to 



Part, of same. 



the Parish of Shriyenham, amounts to £47,770,9 viz. from Bath to Chippenham, Land 
£18,041. 5$., and Buildings £1485., making £20,426. 58.; from Chippenham to 
Shrivenham, Land £16,726. 10«., and Buildings £500., making £17,226. lOs. ; the 
Branch line to Bradford, Land £9,307. 15«., and the Buildings £S00., making 
£0507. 15«., and the Branch to Trowbridge, Land (no buildings) £2704.: the totd 
amount of mj valuation is £83,547. U. In which amount I have allowed for compensa- 
tion of every kind ; I have priced some of it full twice as much as I should if it was going 
to sale.' ■ The Land around Bath is very valuable. T he country generally 

about Christian Malford is Dairy Land, and very spongy. 



£r. Mr. JOHN HAMMOND. 

I was employed last year by Mr. Brunei to superintend the Borings on the Line 
from London to Reading; upon which I gave Evidence in the House of Commons. 
This is a Statement of them. T he figures refer to points upon the section: 



Account 



of the 



Borings 



from 



London 



to 



Rvading. 



No. on 
Spedmem. 


Pariih. 


Fine Gravel % • • . 
Coarse Gravel .... 
Yellow Clay, hard and dry 
Blue Do. Do. 

Total Depth bored 

Vegetable Sbil and Yellow Loam 
La^ hard Gravel 
Yellow Clay, hard and dry 
Blue Do. Do. 

Depth bored 

Vegetable Soil .... 
Rough Gravel and Sand 
Yellow Clay, hard and dry 
Blue Do. Do. 

Depth^bored 

Vegetable Soil • ... 
Greenish Gravel, moist 
Mottled Loam, dry 
Blue Clay, hard and dry 

Depth bored 


Depth 
of each. 


Depth from 
Bnrfaee. 


1 


Ealing, 
No. 74. 

Ealing, 
No. 68. 

Ealing, 
No. 62. 

Ealing, 
No. 61. 


Feet. 

8 

2 

2 

16 


Feet. 

10 
12 




28 




2 


24 

2 
20 


2i 
18 

20 




40 




3 


2 
18 

2 
18 


2 
20 
22 




40 




4 


2 

SI 

24 


2 
6 




80 
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No. on 
Spedsienf. 


Pariih. 


Vegetable Soil .... 
Coarse loamy Ground 

Yellow Clay .... 
Blue Clay, firm and dry 

Depth bored 
Rough loamy Gravel 

Yellow Clay, with thin Vmn of Gravel near thel 
Top . . . . .J 
Blue Clay, hard and dry 

Depth bored 

Vegetable Soil . • . . 
Coarse Gravel, moist . • 
Yellow Clay, hsrd and dry 
Blue Ditto .... 

Depth bored 

Made Ground .... 
Rough Gravel .... 
Coloured Loam .... 
Blue Clay, hard .... 

Depth bored r 

Loamy Soil .... 
Rough Gravel .... 
Quicksand .... 
Yellow Clay .... 
Blue Do. hard . . ■ . 

Depth bored 

Vegetable Soil .... 

Dry rough Gravel 

Sand ..... 

Yellow Clay, hard 

Blue Do. Do. 

Depth bored 

Vegetable SoU .... 
Peat ..... 
Rough Gravel .... 
Chalk ..... 

• 

Depth bored 


Depth 
of each. 


Depth from 
Snr&ce* 


5 


Ealing, 
No. 59. 

Hanwell, 
No. 9. 

Hanwell, 
No. 9. 

Hanwell, 
No. 2. 

Norwood, 
No. 76. 

Iver, 
No. 18. 

Iver, 
No. 2. 

Taplow, 
No. 4. 


Feet. 
8 
9 
2 

1 


Feet. 

3 
12 




15 




6 


9 




7 


20 
20 






40 




8 


2 

2 

22 

5 


2 

4 

26 




81 




9 


14 


4i 
10 

16 




80 




10 


9 

11 

8 

1 
12 


9 
20 
28 




86 




11 


4 
13 

8 


4 
17 
20^ 
22 




80 




12 


2 
9 

3 


2 
11 
20i 




22 











Account 

of tlie 

Boringt 

from 
London 

to 
Reading. 
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Account 
of the 

Boringk 
from 

London 
to 

Reading. 



No. on 


Ptriib. 


Vegetable Soil .... 
Rough Gravel .... 
Fine Do. .... 
Chalk 

Depth bored 

1 Water, when Eight Feet below the Top of 1 
j Towing Path.* . . . j 
Gravel . . . . , 
Chalk ..... 

Depth bored 

1 Water, when Eight Feet below the Top of \ 
j Towing PWh.» . . J 
Gravel ..... 
Chalk ..... 

Depth bored 

Loamy Soil .... 

Rough Gravel .... 

Coloured Clay and dry Sand 

Sand, with Water 

Coloured Clay and dry Sand 

Chalk ..... 

Depth bored 

Loamy Soil .... 
Coarse Gravel .... 
Loamy Sand .... 
Coloured Clay, with a little Sand 
Chalk, with Flints 

Depth bored 

Sandy Soil .... 

Coloured Loam and Clay with Sand 

Chalk - - . . . 

Depth bored 

Vegetable Soil .... 

Chalk mixed with Gravel 

Chalk ..... 

Depth bored 

Yellow Clay .... 
Coarse Sand .... 
Gravel ..... 

Depth bored 


Depth 
of each. 


Depth firoB 


13 


Taplow, 
No. 2. 

River Thames, 
Maidenheadi 

River Thames, 
Maidenhead. 

Bray, 
No. 27. 

Bray, 
No. 23. 

Bray, 
No. 13. 

Waltham 

St. Lawrence, 

No. 10. 

Ealktg Haven. 


Feet. 

5 

4 

11 

4 


Feet. 

5 

9 

20 




24 




14 




To Bottom 
of River. 

18 




20 




15 


12| 
2 


18i 




2^ 




16 


1^* 

11 

2 


4 

23 
26 
37 




39 




17 


2 

2 

12i 
14 


2 

H 

23 




37 




18 


2 


2 




17 




19 


3 

9 

14 


3 




26 




a 


11 

.J 






13 





* 1 bored in the River, and in the Towing Path, and found Water at the same depth in 
both places. 1 found Water on the shore, as soon as I came down to the level of the River. (The 
spot was about 30 feet West of the River.) 



No. on 


Pniih. 


Yellow CUT, hud ... 

Sand 

Sand, CUy and Gravel rohed 

Depth bored 

Gravel 

Variegated Clay .... 

Depth bond 

SiltyGnmnd .... 

Gravel 

Chalk 

Depth bored . 

Gmvel 

Sand 

Gravel 

Silt 

Variegat«dCUy .... 

D^th bored 

Grarel 

Variegated CUy 

Silt 

Coloured CUy 

Red Sand 

Clay, very rough 

CUy, with Silt 

Sand and Silt 

BluoCUy 

Depth bored 

Gravel 

CUy with light Sand .... 

Sand, very dry 

Silt, with Clay and Sand .... 
Sand, iharp and dry .... 
Do. streaked with Blue CUy, and a Veis of 1 

Shell i 

Silt 

Variegated CUy and Green SUt . 

Chalk 

Depth bored 

Mould 

Soft Ground 

Gravel 

Chalk 

Depth bored . 


Deptb 
of etch. 


Dtpthliom 
Suftw. 


b 


onRoadfhim 

Rtuemnbe 
Church. 

Vale of the 
Loddon. 

Sonningi 
No. 40. 

Sonmng, 
No. 38. 

Sonning, 
No. 27. 

No. 12. 


Faet. 
IS 

1 
1 


Fwl. 




15 




20 


7 
16 






23 




21 


6 
12 






2^ 




SS 


8 
2 
1 
24 






52 




23 


16 
12 

5 






64i 




34 


6 
5 
3 

H 

4 

H 

I 

2 
2i 






281 




25 


2 
6 
8 
2 






18 





Account 
uf the 
Barings 

London 



RMdiDi. 



No. on 


Pui.!.. 


Mould 

CUy 

Blue sat 

TldiiLIuStoiia.withBediofCUy . 

DupUibo™! , 

Cl.y 

Blue Cky and GrsTel .... 
Liu Stone 

Deptli bon>l 

Vnm 

CUy and Gravel 

Gravel 

Depthbored 

Silt 

Peat 

Sill 

Depth boRd . 


D«ith 


Depth from 


S6 


Hu Gudens 

Broad's Feny. 

Weaon, 
N0.4S. 

ijL Pfajlip's 
Puish. 


7 
lOJ 


FaM. 




"* 




27 


15 




88 


S3 




S9 


22 

14 






31 











£r. Ma. JAMES OTTO HEISE. 

I saperiatended part of the Borings on the line between Reading and Bath. 
This is a Statement of them ; 



the Boriop 
Rekding and Batb. 



No. 1. In No. 7. Tilflburat Parish. 



AllavUl Soil 
Chalk and Flinta 



Total 
No. 2. In No. 4. Purley Parish. 



No. 3. In No. 4. Puriey and Whitchurch Parish. 
Hard Gravel, rather imall . 10 Fl In. 

Coarse Kind of Sand . . . .30 
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No. 4. In No. 49. Goring Pftrish. 



Clay and Silt 
Soft Gravel 
Hard Gravel 
Chalk . 












6 Ft In. 
9 
4 
4 6 





1 
Total 

No. 5. In No. 2. Basildon Parish. 

• 

..... 

• • . • . 

..... 
..... 

• • • • . 

Total 
No. 6. In No. 114. Cholsey Parish. 

• . • . . 
. . . . • 
. • • • • 

Total 

. 7. In No. 86. Wootton Bassett Pai 

. • • • • 
. . . • • 
..... 

Total 


23 6 


Clay 

Silt 

Soft Gravel' 

Hard Gravel 

Chalk . 


2 Ft 6 In. 
2 6 
8 
4 
2 6 




19 6 


Clay 
Silt 
Chalk . 


3 Ft In. 
13 

4 




20 


No 

Blue Clay 

Gravel 
Blue Clay 


"i^h. 

9 Ft In. 
1 
16 




26 



No. 8. In Grittenham Wood (Brinkworth Parish). 

Yellow CUy 3 Ft In. 

Dark Blue Clay .... 



Total 



61 
64 



Account 



of the 



Borings 



between 



Reading 



and 



Bath. 






No. 9. In No. 14. Box Parish. 

Yellow Clay 14 Ft In. 

Dark Blue Clay . . . . 36 



Total 



50 



No. 10. At the Tanners PoundpiU, Corsham Varish. 

Yellow Clay 

Hard Stone in thin Layers 

Blue Clay 

Stone • 

Blue Clay • 

Stone • • 

Blue Clay 

Stone • • 





7 Ft In. 




4 




6 




4 6 




2 




3 4 




5 




8 



Total 



32 
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Account 

of the 

Borings 

between 

Reading 

and 

Bath. 



No. 11. In No. 60. Conham Parish. 


Yellow Clay 


4 Ft. 6 In 


Stone .... 






3 6 


Brown Sand, wet 






3 


Stone 






1 


Clay and Sand 






6 


Stone . . 






4 


Blue Clay 






10 


Stone • • 






2 6 


Brown Sand, dry 






3 


Stono .... 






1 


Clay .... 






3 


Stone .... 






2 6 


Clay .... 






10 


Stone in thin Beds 






11 2 


Blue Clay 






10 


Stono in thin Bed 






8 2 


Blue Clay 






1 6 


Stone .... 






6 




Total 


56 


No. 12. In No. 14. Corsham Parish. 


Blue Clay 


18 Ft. 6 In 


Dark coloured Stone 






13 6 


Blue Clay 






3 


Dark coloured Stone • 






17 9 


Very hard Stone 






10 


Soft Stone, Bath Stone 






18 6 




Total 


78 6 



Remarks upon the We made the Borings daring the flood season, and when at Gate Hampton the Floods 

filled the hole we were boring ; the water did not proceed from the boring bat from the 
river, which rose above the fields to about inches above the banks, and a large portion of 
the country was flooded ; the Railway will be on Embankment at this part and conse- 
quently above the floods. I do not think the Embankment would impede the water 
from passing ofi*; but upon the floods subsiding, it would run off by the bed t>f the river 
(there would be land arches at the bridges to allow of it passing off.) 



Floods at 



Gate Hampton. 



Ex. Mil. RICHARD CREED. 



I am Joint Secretary to the Board of Directors of the London and Birmingham. 
Sect. L. and B. j |^^^^ received letters this morning from Liverpool, stating that the Shares were selling 
The Shares are at Sit £50. although £35. only has been paid upon them. ■ ^ We take every precaution 
£\h, premium. ^q g^^ ^^ Work done cheap, and we have every reason to believe it is being executed as 

economical as possible. The works are let by Public Contracts, which are adver- 

The works are let tized in the London and certain Country Papers ; Mr. Stephenson is called in at the 
by Contract. ^^^^ ^^ Tenders are opened, (who is paid a Salary, with an express understanding that 
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he is Dot to derive any pecaniary advantages from the Contracts).— —We accepted the 

lowest Tenders for the 3 first Contracts, and with the exception of Contract No. 1 B, the ^^®- P"*- "J ^*^- " 

* 1*. per cub. yard. 

average price delivered in for Excavation is 1*. per cubic yard ; No. 1 B was commenced jj^g q^^^ ^^^^ ^^^^ 

by Contract, but it is now under the immediate superintendence of Mr. Stephenson, and Contract No. 1 B. 
we have a Clerk of the Works, who is appointed to check every bill connected with the 
works. We have built an Engine House, and it is erected as economically as possible 
consistent with solidity, I am not aware that it has any ornaments, being merely a brick and 
mortar shed of the most simple construction. The Directors have never expressed an Observations upon 
intention of making a Branch from our line at Tring to Oxford, nor have any directions to Oxford.^"* '*"^ 
been given to Mr. Giles to make such a representation to the Cheltenham people, (as it is not 
their intention at present to engage in forming Branch lines, although they would be ad- 
vantageous to aGreat Line of Railroad); he paid me a visit, probably within the last three 
months, upon which occasion I stated that a line from Tring to Oxford might be advan- 
tageously formed, as it was perfectly practicable; the expediency of the Line would of 
course depend upon the increased Traffic it brought our Line; but I think a Branch from A Branch from the 
the Great Western, down the Valley of the Thames, would be a better line, as upon |,etter. ^^^ * 
ours you must first ascend out of the basin of the Thames, (over the Tring summit,) and 
then descend into it again. 



Ej;. Mr. henry ROWLES. 

I have practised as an Architect, but I have retired from business many years; 
I have also been engaged as a Contractor. I have had great experience in the 
construction of Public Works, having been employed in the execution of them '^^ Experience, 
under government; I have been engaged in every way, and have had 40 years 

experience. ^The Surveys and Estimates of the London and Birmingham l! ^^B.'^o^t' up ^by 

Railway were made by Mr. Robert Stephenson, the Superintendant Engineer, who Mr, R.Stephenson. 
is paid a Salary, and an allowance for travelling expences, (he has no perquisites 
of any kind to my knowledge,) under the instruction of the Directors. ' ^ About 

40 Shares were forfeited of people dead and gone, which were sold by auction and 

realized £47. although £85. only is paid upon them. 1 advised the Company Is Director of the 

to employ one sole Contractor as far as laid in their power, as it was the most economi- ' a ' a th 
cal plan, and at my suggestion the Board of Directors (of which I am one) determined Board to let the 

to let the works by Contract. The Engineer prepares the Specifications and ^"^^^^ ^^ Contract. 

furnishes an Estimate before the Tenders are delivered. " There is a Committee for 

each half of the line, and of the 57 miles of the line under the management of the 
London Committee, 37 have been let, amounting in the whole to £584,438., the aggre- 37 Miles let of the 
gate of our Engineer's Estimate was £573,407., the works have therefore exceeded his ^^5^4 43s. 
estimate about £ 11,000. ; his Parliamentary Estimate for the above distance amounted Mr. S.'s Est. for it 
to £522,510.; the increase was occasioned by additional works for the better security ^^'-^^M^^- 
of the Railway. We always require Security of the Contractors, (there have been only Security required of 
two exceptions,) we also retain a portion of their payments as they become due, thus we Contractors. 
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keep back SO per cent, upon our Engineer's first certificate until half the work is 
executed, which is ecjual to 10 per cent, upon the whole, until the completion of the 

contract.* Mr. Stephenson's Estimate for Contract No. 3 C. was £45,224. which 

^i"-!' of *^*^ |[a»j"'« a Contractor took at £39,720. but was unable to proceed with it, we were consequently 

of Lou. AG. 3 C, 

obliged to take it off his hands, and relet it at an excess of £0,000. above the original 

tender. We received 8 Tenders fur the Contract No. 1 B., the first out of London, (we 
received 5 Tenders for No. 2 B.) and it was let to Jackson and Sheddon, the highest 
M'as £130,285. and the lowest £119,987., our Engineer's Estimate amounted to 
£120,608.; the amount of the contract appears enormous, particularly as the circum- 
stance of being near London does not make any difference, but it is diflicnit work. We 

Arct. of the failure j^ig„ ^q^^i^ j|jjg contract into our own hands, and are finishincr it ourselves, which I 
of Con. Ao. 1 IS. ' ... 

think we shall find more expensive; we employ a Superintendant (Mr. Birkiudhaw) to 

look after the men and see that the work is executed properly, to whom we pay a salary, 
i?f^^Uic**abo%V^^^^ independent of the Chief, the Assistant, and the Sub-Assistant Engineers, we also find 
by the Company. all the materials; the Contract comprehends the line between Camden Town Station and 

the River Brent, a distance of 6 miles, upon the whole of which we are at work ; the 
Primrose Hill Tun. Primrose Hill Tunnel is 1700 yards long, which cannot be taken at less than £50. a 
CO. jt'50. per yard, y^^rd, as it is through London Clay; there are 1,100 yards of it to excavate, which is a 

great quantity ; there is an immense quantity of cutting at the terminus over the 

Brent, quite as heavy as at any part of the line; the latter cutting is through the 

ordinary soil of the country, and very expensive to remove, the lead is 2 miles 

20 A. at the Depdt long; the clay from the tunnel and cuttings is used at the Depot, about 20 acres 

of which has to be raised 11 feet. I am quite satisfied the work is being executed 
as economically as possible consistent with efliciency, as the Directors are desirous 
that they should be properly constructed, or there would be enormous expences for 
repairs, the liability of accident upon the line would also be increased. ■ 

We had several reasons for taking this Contract into our own hands, amongst others the 
Acct. of the failure f&ct of Mr. Rennie having tried to make a Tunnel through London Clay at Highgate 
of the Highgate gome years back, and failed ; I acknowledge that I did not think the preparations at 

Primrose Hill were sufficient, considering the extent of the work ; the tunnel was 
Primrose Tunn. was intended to be 18 inches thick, but upon executing a few yards the internal pressure 
but was ex '^Sth'^^k ^^^ inclined to flush the brick-work, by swelling and compressing, a quality which the 
and in Rom. Cem. London Clay possesses upon the first introduction of air : we therefore directed the 

tunnel to be made 2 feet inches thick, and to be executed in stronger bricks, and in 

Reason fortbesame, Roman Cement, which made an addition of £10,000. The difficulty of working in 

^ j^"^ , London Clay is well known ; we cannot travel a road without perceiving the slips which 

London Clay. have arisen from working in it, and we took this precaution both for the sake of the 

Public as well as ourselves, particularly as the failure of the Contractors gave us a good 
The DifRculty of opportunity : the re-letting it to another Contractor would have also occasioned a great 
re- ett. the work. |^^^ ^f time, as the work must have stood still for a time, whereas we proceeded with it 

at once. The employing of Superintend ants in preference to Contractors is more 

* This does not agree with Mr. Robert Stephenson's sUtement of the Drawback, as will be seen 
by reference to his Evidence. — Editor^ 
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expensive, as they have not (he intelligence, ingenuity, or personal interest of a Con- 
tractor.— —^I was present at a meeting at Birmingham of the Proprietors of the 
London and Birmingham Railway, in Febrnary last, (there was also a meeting the 
previous February) at which the propriety of a Junction with the Great Western was 
discussed, and a paper was sent round, stating that some of the Proprietors were hostile 
to it, and requesting us not to give our assent ; there was also a special Deputation 
from Manchester, which advised us to remain neuter, which we did, but I do not consider upon the Junction 
the Deputation expressed the opinion of Lancashire in a collective body. (I cannot say 
whether any of the parties were holders of shares in the Southampton Railway.) There ^ ^ * ^ 
were also meetings at London and Manchester upon the subject, which many of the with the O.W. 
largest Proprietors did not attend, therefore they did not express the feelings of the 
Proprietors generally. I am not aware whether these meetings were called by circulars, but 

1 have every reason to think they were called privately, as there is no authoritative body 
that could send them but ourselves. I divided upon the question that the Company 
should be neuter, but was in a minority, as were also the London Committee. If our 
Railway and Depdt were contracted, or any difficulty was apprehended in regulating the 

2 railways, in that case the junction would be injudicious, but as our Dep6t is very TheL.andB.DepOt 
extensive, (38 or 40 acres) this could not possibly arise ; they would be oft' our 4 miles ^®^®" '^ ^^ ^^ ^^' 
very soon. I am also quite satisfied it would be the most economical plan for the Great 

Western; their saving would be enormous, notwithstanding their having to pay for 

miles, (we have a regulation that all parties coming upon the line shall all pay fur at 

least 6 miles) although they would only run 4 upon it.' We have obtained a Bill to A BUI is passed 

Extend our Hue to Euston Square, where we shall form a Depot for Passengers ; the p^ugton Suuare.' 

heavy goods will stop at Camden Town DepOt, which is upon the the Regent's Canal ; 

the conveyance of them by the canal to the river will not be as economical as having a Comparison of the 

Terminus at the Thames, but T do not think any mode of reaching the Thames can be ^^^ ^' 

as economically formed as our depdt. The works at the termination of a line are by far 

the most expensive; thus, ''the Extension," which is only 1 mile in length, will not cost 

less than £ 130,000., and if we went to Vauxhall Bridge, through the neighbourhood of 

Cadogan Square, Chelsea, we should find it equally expensive, as it is all building 

ground, and even more crowded with buildings. I am not aware that a Dep6t upon the 

South side of the Thames would be more economical, but it would depend upon whether 

it was upon building ground. We adopted the Terminus at Euston Square on 

account of the situation being convenient for the distribution of passengers over the Advantages 

City, the distance to London Bridge being about 2f miles, to Covent Garden 11 miles, 

.of thtf 
to Charing Cross within 1} miles, to the top of St. James's Street about 1| miles; to 

the Houses of Parliament 2 miles, and to the Bank 2^ miles. I do not know any spot Euston Sq. Drpot, 

equally convenient without incurring very great expense ; it is more convenient than a 

terminus at Vauxhall Bridge, as it is more central, and it is 2 miles nearer to Newgate 

and Leadenhall Markets ; its position in reference to the Regent's Canal is also advan- 

tageousy as it communicates by the river with the great Docks of London ; we should 

pat the goods on barges at the Dep6t, pass them through several locks, and float them Passengers ftirm the 

down to the ships, whereby there would be no further carriage. Passengers form the K'"'*^ Heturnn upon 

great Returns upon the Liverpool and Manchester Railway ; we also depend upon them 
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^ 



He con. the Canal is for oar retaros, as the conveyance of goods to be exported is not very profitable. I 

should wish the Canal to tul^e all heavy articles, as they would tear our Railway to pieces. 



Heavy Goods, 



and occasion great expense : some Goods would certainly travel by us ; muskets would 
in the event of a war, if they were much required, but tlie Canals being open in Summer, 
when great expedition was unnecessary, they would travel by the latter. 



E2\ Mr. W. W. SUTHERLAND. 

I am a Clerk in the Stamp Office. This is an account of the number of Coaches 
between London and Bristol, and other places in the west of England, taken from the 
Stamp Office returns, which have been on the increase during the last few years. 

An Account of the Number of Coaches and the Number of Journeys licensed by the 
Commissioners of Stamps and Taxes between the under-mentioned Places : — 



Account 

of the number of 

Coaches 



e -^ 

►2 " 



From what Place. 



6 
20 
4 
3 
17 
1 

between 6 

1 
London and Bristol. 2 

4 
1 
1 



London 



To what Place. 






Bath 

Bristol 

Cheltenham 

Devonport 

Exeter 

Farringdon 

Gloucester 

Harlingion 

Henley on Thames 

Hereford 

Hiph Wycombe 

Marlborough 



— sra- 



o § 



40 

136 

26 

14 

80 

6 

38 

16 

24 

24 

12 

6 



1 

1 

Nil. 

4 

10 

11 

4 

3 

7 

2 

1 

11 



From what Place. 



To what Place. 



London 



Great Mario w 

Maidenhead 

Monmouth 

Newbury 

Oxford 

Reading 

Stroudwater 

Taunton 

Uxbridge 

Wantage 

Wallingford 

Windsor 



o E^ 

II 






12 
12 
NIL 
24 
64 
80 
26 
12 
92 
12 
12 
144 



Account 

of the 

No. of Coaches. 



Ea:. Mr. WILLIAM SHEARMAN. 

I am Clerk in the Stamp Office, in the Coach Department, and I have prepared 
the following acconnt:— 

An Account of the Number of Coaches and the Number of Journeys licensed by the 
Commissioners of Stamps and Taxes between the undermentioned Places ^— 



No. of Cotehes 


From what Place. 


To what Place. 


No. of Joumeyi 
per Week. 


2 


Windsor 


Reading 


24 


2 


Bath 


Reading 


12 


4 


Bath 


Oxford 


24 


1 


Bath 


Farringdon 


6 


2 


Bath 


Chippenham 


18 


1 


Reading 


Oxford 


12 


13 


Bath 


Bristol 


188 


1 


Bristol 


Trowbridge 


12 


4 


Bristol 


Portsmouth 


26 


1 


Bristol 


Brighton 


6 


4 


Bath 


Clifton 


48 
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Ex. Mb. JOHN SCHOLES. 

I am the Agent of Mr. Chas. Ward, who is a CommoD Stage Van Owner; the rate Vans trav^ abont 
at which the Vans travel is about 2| miles an hour. I am also Agent to Mrs. Basing, who ^* °**^" *" ^^'*'"' 

is an Owner of Waggons that travel Westward. 1 calculate that each Waggon A Waggon Horse 

Horse draws 15 cwt. of Goods, each journey, exclusive of the dead weight (the waggon, Good's each ^on'^^^^ 
corn, &c.) which they take with them. 



Ej^. Mr. THOMAS JONES HOWELL. 

I am one of the Inspectors of Factories appointed by Government. This is a 
Table shewing the number of Factories in the Counties of Gloucester, Wilts, and 
Somerset, and the number of Persons employed therein : — 

Official Statement of Number of Factories, and of Persons employed therein. 



County of Gloucester 
County of Wilts 

Bradford, 
Calne, 

Chippenham, 
Melksham, 
Malmesbury, 
County of Somerset 






viz. 
Kingswood, 
Christian Malford, 
Trowbridge, 
Devizes, 
Westbury, 



Wilton, 
Mere, 

Heytesbury, 
Warminster, and 
Salisbury. 




No. of Persons. 

8,057 
3,721 



Account 

of the 

Factory 

Population. 



4,285 



Ej;. Mr. JOHN PUGH. 



I have examined the list deposited in the Parliament Office of Owners and Occu- 
piers on the Line, and have made an Analysis of the Assents, Dissents, and Neuters ; 
I have distinguished the Owners only. 

Analysis of Assents, &c. as deposited in the Lords. 



COUNTY. 


Assents. 


Neuter. 


Special 
Answers. 


Dissents. 


Gloucestershire, including Bristol 
Somersetshire, including Bath 
Wiltshire, including Branches 
Berkshire, including Parts of Oxon and ) 
W^ilts intermixed . • • J 

Oxfordshire 

Buckinghamshire . • • . 
Middlesex 


35 
145 
131 

143 

30 
15 
32 


6 
13 
31 

86 

7 

7 

32 


7 
10 

33 

2 

4 
10 


20 
29 

69 

4 
31 
11 




531 182 


66 


164 



Analysis 

of thp 

Assents & Dissents. 



N.B«— Those Special Answers which are tantamount to a Dissent are put in the latter Column. 



Analysis 

of the 

Assents L Dissents. 
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Summary. 

Assents 531 

Neuters ••••.. 182 
Special Answers 66 

Owners not dissenting • . • . 779 
Dissents 164 

615 

'* Declines answering," is put among the special ; there are only 3 special answers that 
are tantamoant to a Dissent. 



Ex. Mr. R. J. VENABLES. 



Analysis 

of the 

Shares, 

in reference to 

the Places 

from whence 

they proceeded. 



I have made an analysis of the Deeds that have been execated and proved of the 
£ 100. Shares of the Great Western, with regard to the locality from which they pro- 
ceeded.— —1 have also prepared a similar analysis of the £100. Shares of the Basing 
and Bath line, taken from the list deposited in the Private Bill Office, which are as 
follows : — 



Analyns of Shares, Great Western Railway. 



Bristol 


• 


6,522 


Bath • . . • 


• 


1,186 


Gloucestershire, Devon, Somerset, 


and 




Cornwall • 


• 


881 


South Wales • 


• 


1,421 


Worcestershire and Herefordshire 


• 


111 


Ireland 


• 


378 


Wilts and Dorset 


• 


388 


Berks and Oxon • 


■ 


797 


LfOndon • • • 


• 


6,261 


Various other Places • 


• 
• 


691 


Making a Total of 


20,087 



Anafysis of Shares, Bath and Sasing Line. 



Somersetsliire— -consisting of 
Bath . 


65 


Frome . 


5 


High Littleton • 

Making 
Wiltshire— consisting of 
Bradford 


2 
72 

5 


Trowbridge 
Staverton 


80 
30 


Other Places • 


.65 


Making 
Berkshire— vis. 


180 


Newbury and Speenhamland 

Making 
Then Manchester . 


70 
322 

960 


London • • • 


660 


York 


10 


Making 


1,640 


Making a Total of 


. 96,200 



The Gap. of G. W. "^^^ amount of Capital of the Great Western is £2,500,000., of which £2,087,000. is 
is je2,087,000.* ' sabsoribed: the amoont of Subscription of the Bath and Basing line is £186,300. 
^^1*96^^^^^ ' ^ ^^^® ^'^^ prepared a Statement of the anticipated TrafiBo upon the Great 

Western line, having bad access to the retams delivered in by the Witnesses from 

the Stamp Office : — 
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Statement of Passengers calculated for Railway Traffic between London and Bristol. 

Coaches (from Stamp Office Returns) — Average, Mails, Rye Passengers ; Four-horse Coaches, 

Nine; Two-horse Coaches, Six Passengers. 



Places. 



London & Bristol 

— Bath . 

— Devonport 
-— Exeter 

— Taunton 

— Cheltenham 

— Gloucester 

— Hereford 

— Stroudwater 

— Marlborough 

— Farringdon 

— Wantage 

— Oxford 

— Wallingford 

— Newbury 

— Reading 

— Maidenhead 

— Great Marlow 

— High Wycombe 

— Henley-on-Thames 

— Windsor 

— Uxbridge 

— Harlington 
Bath & Reading 

— Oxford 

— Farringdon 

— Chippenham 
Readmg& Oxford 

— Windsor 
Bath & Bristol 

— Clifton 
Clifton & Trowbridge 

— Portsmouth 

— Brighton 



Places at which Passengers 

will join 

or leave the Railway. 



Total No. of 

Passengers 

to or from 

each Place. 



London or Bristol 



— - or Bath 



— or Swindon 



1,168 



1,146 



1^ 



Aggregate No. 

of Miles trarel- 
led Weeklj 
hy Railway. 



116 



104 



135,488 



119,184 



940 



74 



— or Wantage . 

— or Steventon 

— or Moulsford 

— or Reading . 



•— or Maidenhead 

— or Slough 

— or West Drayton 

Bath or Reading 

— or Steventon 

— or Shrivenham 

— or Chippenham 
Reading or Steventon 

•— or Slough 

Bristol or Bath 
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• 

576 
108 

915 



504 

1,296 
972 

72 
144 

36 
108 

72 
144 

1,756 



58 

54 
46 

34 



22 

16 

11 

70 
50 
31 
13 
20 
18 

12 



69,560 



9,396 

31,104 
4,968 

31,110 



11,088 

20,736 

10,692 

5,040 
7,200 
1,116 
1,404 
1,440 
2,592 

21,072 



483,190 



Account 



of 



Passengers, 



between 



London 



and 



Bristol. 



It has been admitted that the Speed, Cheapness, and Security of a Railway will more than The Trav. has incr. 
double the ordinary Traffic of the Road. On the Stockton and Darlington Railway the Proportion S. and D. 20 to 1, 
of Increase has proved Twenty to One; on the Liverpool and Manchester Railway more than three L. and M. 3 to 1, 
to One. Assuming it in this instance, as was allowed in the London and Birmingham Railway, at 
Two to One, the foregoing Statement exhibits an annual aggregate Number of Miles 50,251,760, He assumes 2 to 1. 
which at 2d. per Head per Mile, will yield 418,764/. 13#. 4d. 



I have assumed the same number of Passengers by coach as was proved on the London 
and Birmingham, and Southampton Railways, viz. 5 for tbe Mail, for a foar-horse 5 by the Mail, 
Coach, and for a two-horse Coach ; I have taken tbe distances from the Ordinance ^ |^y 2-borse Coach! 
Map, and compared it with the Section. I have considered that persons going to 
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Newbary woald go by the Railway to Reading, (84 miles,) and proceed by coach to 
Newbury, (17 miles) ; and I have considered persons going to Cheltenham would go by 

Ezplanition Railway to Swindon.—^ ^The first column is extracted from the papers delivered in 

of the from the Stamp Office, and in the third column are the names of the places at wUoh 

Table. persons would join or leave the Railway, and then the number of miles multiplied by the 

number of passengers will give you the aggregate number of miles travelled weekly by 

the Railway : I have taken the same rate per mile as on the London and Birmingham, 

Allows 2d, per mile viz. 2d, per head ; I have only taken the traffic by Stage Coaches, excluding Posting, 

also caravans, waggons, and carts with manure, lime, coals, and corn ; I have calculated 
upon an increase of Passengers in the ratio of 2 to 1, but a greater proportion has been 
taken in other cases. 1 have also made another Statement, shewing the probsUiIe 

amount of Merchandize and Cattle between Bristol and London : 



Account 



of 



Merchandiie 



and 



Cattle 



between 



Bristol 



and 



London. 



Merchandize and Cattle between Bristol and London. 

Vans and Waggons observed on the Road between Bath and Bristolf drawn by 
962 Horses, Average proved at 15 Cwt. each Horse, will draw 14,430 Cwt. per 
Week=37,518 Tons per Annum for 12 Miles at 4d, per Ton per Mile 

Ditto between Beading and Bathy drawn by 377 Horses, at 15 Cwt. each=L5,655 
per Week=: 14,703 Tons per Annum for 70 Miles, at 4d. per Ton per Mile 

Ditto between Inrndonf Gloueeiterf and Cheltenham^ drawn by 192 Horses, at 
15 Cwt. each=2,880 Cwt. per Week=7,48d Tons per Annum, 74 Miles, at Ad. 
per Ton per Mile ...... 

Ditto between London and Falmouthy 2,496 Tons, by Russell and Co.'s Waggons, 
and to TauntoHi 2,184 Tons, by Alexander and Co.'s Waggons ; together 4,680 
Tons per Annum for 104 Miles, at 4d per Ton per Mile 

Ditto between Beading and London^ drawn by 968 Horses, at 15 Cwt. each=726 
Tons per Week=:37,752 Tons per Annum for 34 Miles, at 4d. per Tqp per Mile 

Ditto between Maidenhead and London^ (in addition to the above) 147 Horses 
=2,205 Tons per Week=5,733 Tons per Annum for 22 Miles, at Ad. per Ton 
per Mile ....... 

The Annual River Traffic between Bath and Bristol has been proved to consist 
of 79,740 Tons of Goods ; the Annual River Traffic between Beading and 
London has been proved to consist of about 109,230 Tons of Goods ; it may 
therefore be assumed that more than the lesser quantity passes the whole Line. 
Of the former quantity, 41,759 Tons consist of Goods adapted to transport by 
Railway. The Rate for such Goods, at 2d per Ton per Mile, is less than \ the 
present Charge. Assuming, from the general Evidence, that the Cheapness, 
Speed, and Certainty will secure that Traffic to the Railway, as a very low Esti- 

. mate, the Revenue at 2d, per Ton per Mile on 41^759 Tons for 116 Miles is 

One hundred and twenty-two Beasts from Bristol to Bath=&fiAA per Annum for 
12 Miles, at Zd, per Head per Mile . 

Two hundred and eighty-four Sheep= 14,768 per Annum for 12 Miles, at ^. per 
Head per Mile ...... 

Eight hundred and seventy-nme Pigs=45,708 per Annum for 12 Miles, at ^. per 
Head per Mile ...... 



£. s» d. 



7,503 12 
17,153 10 



9;235 4 



8,112 
21^92 16 



2,102 2 



40,367 8 

951 12 

369 4 

1,142 14 



Carried forward £108^29 14 8 
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Brooglit forward £108,329 14 
One hundred and ninety-two Beasts between Reading and Z^om2on=9,984 per 

Annmn for 34 Miles, at dJ. per Head per Mile . . • 

Five hundred and seven Sheep=26,d64 per Annum for 34 Miles, at ^. per Head 

per Mile ....... 

Six hundred and twenty-two Fig8=s32,344 per Annum for 34 Miles, at ^. per 

Head per ^file ...... 

Probable Increase of Traffic from South Wales and South of Ireland to London, 

now conveyed by Sea, Butter and Bacon, (being perishable Articles,) from Cork, 

Waterford, and Limerick ; 39,605 Tons for 116 Miles, at M. per Ton per Mile 57,427 
Copper, Tin Plates, and Iron, upon a very low Estimate, 20,000 Tons per Annum, 

at 2(/. per Ton per Mile for 116 Miles .... 
20,000 Beasts from Devon and Somerset from Bath to Reading, 70 Miles, at Zd. 

per Head per Mile • • 

104,000 Sheep from Wilts and Devon, 40 Miles, at ^ per Head per Mile . 
40,000 Figs from Bath to Reading, 70 Miles, at \d. per Head per IVCle 



8 



4,248 


4 





Account 


1,867 
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of 


2,291 
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Cattle 


19,333 
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between 


17,500 








Londoh 


8,666 


13 
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and 


5,833 


6 


8 


Bristel. 


£225,492 











Parcels and Packages by Coaches. 











Weekly Amount 


£. 






£. 8. d. 


$. d. 


London and Bristol 


136 


Weekly Joumies 


@40«. 


272 






— Bath 


f 146 


•r 










— Devonport . 
-— Exeter 


• • 


@30«. 


219 






— Taunton 












— Cheltenham 


) 












— Gloucester . 


> 90 


• • 


@25#« 


112 10 






— Stroud 


) 












— Newbury . 














— Oxford 


m 












— Wantage • 

— Wallingford 


>198 


• • 


@ 15«. 


148 10 






— Farringdon 


V 












— Reading 


J 












Bath and Bristol . 
Bath and Clifton . 


|236 


• • 


@ 29. 


23 12 








775 12 






Annual Amount £ 


40,331 


4 



Parcels 



and 



Packages 



by 



Coaches. 



Merchandize and Cattle 
Packages and Parcels 



£225/492 4 
40,331 4 

£265,823 4 4 
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GiNBRAL Summary. 



Statement of Pteaengen, A •.•... 

Statement of Merchandixe, Cattle, and Paroels, B. . 

Statement of the Annual Charge upon the above Traffic, calculated on the Annual 
Expences of the Liverpool and Manchester Railway for Three Years. 

Average Expences, £87,305. per Annum, (after deducting Interest for 



£. #. dL 

418,764 13 4 

265,823 4 4 

684,587 17 8 



The Returns give 
£\3. IJs. percent 
Profit. 



Money borrowed for 30 Miles,) same Proportion for 116 Miles 

Net Revenue 



337,579 6 8 
£347,008 11 



15 Cwt. Uken by 
each Waggon Horse. 

He takes the Carr. 
at 4d, per Ton a Mi. 



Charg. by the Canal 
is2(/.perTonaMilft 



Proposition 

of the 

Bath and Basing 

Company 

to the 

Great fVestem. 



Or £13. 17#. Od. per Cent upon a Capital of £2,500,000. 

The Traffic by Public Vans and Waggons only have been taken on the different 
lines of roads, exclusive of all carts and waggons with manure, corn, lime, and 
coals. I have assumed 15 cwt. as the average weight of goods carried by each 
waggon horse, as proved by Mr. Scholes, and I have taken the rate of carriage 
at id, per ton, but Mr. Wilkins proved it to be lOd. or lld.^ and the same descriptioD 
of traffic was estimated at Qd» per ton per mile in the Southampton. We got the 
number of Waggons and Cattle from observations on the line, I allowed a 
fortnight day and night watching. The Traffic proceeding from the Westward is 
founded upon the returns of the Traffic through the Locks, these are calculated at 3if» 
a ton per mile, (which is less than the present charge). I calculated the annual charge 
upon the Railway at a similar rate to the Liverpool and Manchester Railway, adding 
the increased extent of this line; If the Basing line was made and executed, and the 
Grreat Western was not, all the traffic would go by the former Railway, perhaps the 
bulk of the traffic to Devonport and Exeter goes through Basingstoke, and not through 
Reading; the first town we include is 15 miles from London. -I also delivered the 

answer to the following Proposition of the Bath and Basing Company : 

<< To the Chairman and Committee of Management of the Great Western Railway Company. 

*< Gentlemen, 

" The Committee of Management of the Basing and Bath Railway Company have instructed 
me to submit to the consideration of the Committee of Management of the Great Western Railway 
Company the following Proposition. Ths Committee of Management, the Solicitors, the Engineers, 
and all the other Officers of the Basing and Bath Railway Company are willing to give up the 
further prosecution of that Undertaking to the Great Western Railway Company, provided the latter 
will adopt the Basing and Bath Line in lieu of the proposed Great Western Line. The Line 
between London and Bristol, by Basing, is shorter than the Great Western Line by nearly Three 
Miles ; it is, in a great measure, free from the objection of Tunnels^ it is capable of being completed 
at little more than one half the cost ; it combines the advantage of a Communication with the River 
Thames at Vauxhall, and of a connexion with the Docks at Bristol ; it unites the British with the 
Bristol Channel, and both with the Thames ; and by the Tables of Traffic it appears to be likely to 
yield a larger amount of probable Profit to the Shareholders than the Great Western. 

I have the Honour to remain. Gentlemen, your obedient Servant, 

W. ROBERT BIDDULPH, Chairman." 
*^ Office of the Basing and Bath Railway Company, 

No. 9, John Street, Adelphi, 6th June, 18d5." 
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Aniwer 



of the 



Great Western 



THE ANSWER. 

«Sir, 

** The Proposition from the Committee of Management, Solicitors, Engineers, and other 
Officers of the Basing and Bath Railway, conveyed to me in your Letter of the 6th instant, and at 
the same moment extensively circulated in Lithograph among the Peers and to the Public, has been 
submitted to the consideration of the Directors of the Great Western Railway. Although they are 
led, as well from the nature of the Proposition and the Time chosen to make it, as from the unusual 
course of giving publicity to it, almost before it was received by me, to presume that the real object 
of it has been already attained upon the Second Reading of the Bill, I am requested to inform you 

definitively, that the Directors decline to avail themselves of the Offer, for the following Reasons: 

From the first Formation of this Company their leading purpose has been to select such a Line of 
Communication between Bristol and the Metropolis, ^ith reference to Levels and other important 
Considerations, as might appear under all circumstances the best, and which might at the same time 
interfere as little as possible with the convenience and wishes of the Landed Proprietors. After 
many anxious Inquiries, and repeated Surveys, the Directors were satisfied that the Line through 
Reading, and passing to the North of Marlborough Downs, embraced these objects in an extraordi- 
nary degree, affording, at the same time, a facility of communication with the Manufacturing Districts 
both of Gloucestershire and Wiltshire, the Port of Gloucester, South Wales, Devonshire, Somerset- 
shire, and Cornwall. The Great Western Line was accordingly adopted, as embracing the greatest 
Public Interests. In the meantime the Directors of the Southampton Railway, in order to benefit 
exclusively their own Undertaking, used their utmost Influerice and employed every Means to defeat 
the Great Western Railway, or to induce the promoters of it to join their Line at Basing. These 
Efforts were met by a distinct Proposal from this Company to refer the matter to impartial and 
competent Engineers to determine which Line would be best calculated to serve the Interests of the 
Public and the Subscribers of both Undertakings, which, however, was declined by the Southampton 
Railway Company. Nothing has since transpired to shake, in the slighest degree, the firm convic- 
tion entertained by the Directors of this Company, as to the Superiority in almost every respect of to the 
the Line they had selected ; and they have succeeded in raising the necessary Subscriptions for its 
completion. These were obtained to a great extent at Bristol, in South Wales, Gloucester, Stroud, 
Cheltenham, and other places, from persons who advanced their money on the faith of the adoption 
of the Great Western Line; not, as has been smd, from great CapitaUsts only, but from the most Batli and Kui«in^ 
numerous Proprietary ever established in the present stage of the Undertaking. It is almost 
superfluous to add, that, under these circumstances, the Directors of the Great Western Railway 
cannot so far abandon the duty which they owe to those who have placed so important a Trust in 
their Hands as to adopt a Line which has been reported by the most eminent Engineers, and which 
they conscienciously believe, to be decidedly objectionable. It niixst not be forgotten also, that the 
Basing Line is objected to by many of the most influential Landed Proprietors on the Line, is 
scarcely supported by any local Subscriptions, does not extend beyond Bath, and is moreover 
dependant for its communication with London on the Southampton Railway, which is subject to 
Estimates almost universally considered fallacious, and to unprecedented difficulties of Construction, 
as exemplified in the immense Cutting of 1 16 feet deep at St. (Tcorge's Hill. As the Merits of the 
Great Western Railway are now to be proved by Evidence, on Oath, before a Committee of the 
House of Lords, I have merely to observe, with reference to the Assertions in the concluding 
paragraph of your Letter, First, that the comparative Distance of the Two Lines cannot be ascer- 
tained, unless some common Starting Point in London be assumed ; but that if the difference were 
even as great as alleged, (which is by no means admitted,) the Superiority of the Levels on the 
Great Western Line would more than counterbalance any such supposed advantage. Secondly, that 
the Impossibility of making Shafts to give Air or Light to the Tunnel on the Basing Line near 
Bath, exceeding One Mile in length, has been admitted by Mr. Giles the Engineer, which renders 
it far more objectionable than the proposed Tunnel near Box, in the Great Western Line. Thirdly, 
the Cost of the Basing Line must exceed that of the Great Western Railway if the Prices are 



Prupoftitioii. 
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estimated on a uniform Scale, in consequence of the inunense quantity of Excavations and Embank- 
ments on the former. The Engineer of the Southampton Railway calculates the several Prices, and 
particularly that for the Earth-work, at less than one half of the Estimates of Mr. Brunei for the 
Great Western Railway; the latter having adopted the Rates at which the London and Birmingham 
Company are actually executing the works, which circumstance alone will account for the apparent 
difference of Capital. Fourthly, the I^ing Line cannot be said to unite eiUier the Bristol Channel 
or Docks with London, as it terminates near Bath, at a distance of Twelve Miles from BristoL 
The CJreat Western Railway crosses the Floating Harbour at Bristol, and can be extended to any 
part of the Docks with the same facility as any other Line approaching that City. Fifthly, the 
Tal>les of Revenue by the Bath and Basing Railway, instead of a greater Profit, must show, if 
fairly made, an actual Loss to the Proprietors; the whole Traffic from Gloucestershire, South 
Wales, Oxford, Reading, and Maidenhead is excluded from access to the Line; and the only Profit 
to be derived from the Extension of the Southampton Railway will be acquired by that Company, 
who are notoriously the real promoters of the Scheme, and almost the only Opponents of the Great 
Western Railway. 

<< I have the Honour to be, Sir, your obedient Servant, 

BENJAMIN SHAW, Chairman," 

" Great Western Railway Office, 
12th June, 1835.'*' 



Ex. Mr. ROBERT PODMORE CLARK, Shipbroker, of Bristol. 

■ 

Import. W. Indies, Bristol is the natural port of Bradford : it imports from the West Indies, coloDial 

Brit. Ameri^ produce, sugars, and rum ; North America and British America, wood, timber, tobacoOy 

Portuf^l, and rice; Portugal, wines and other produce; from Russia and the Baltic, tallow, hemp. 

The Baltic 
£. Indies, ' and deals ; and in the article of tea with the East Indies ; with Africa in iron, tin plates, 

Africa. re6ned sugar, glass ware, hard ware, stone ware, 8cc. I attribute the decline of 

Cause of the decline Bristol to the rise of other ports, Gloucester for instance, not to any fault in its geo- 
of Trade in Bnittol. graphical position.*— —^As cargo Shippers we complain of the want of a commodity, 

that will bear a higher rate of freight than those goods can bear which are to be had in 

Bristol, light goods being scarce, (we call refined sogar light goods.) A communi- 

Thc Railway would cation with London would have a tendency to bring them, and the Railway would 
remedy it. improve the trade at Bristol. Supposing cargoes were more readily disposed of. 

Freights from Bris. Captains would be more likely to come for export again. The Freight of iron 

to America & other f^^^^ Bristol to America at this time, is to New York £ 1. per ton, to Quebec and eqnal 

distances 10<. per ton, Mediterranean £1. per ton ; the Freight of iron at Liverpool is 
Freights at Livcrp. occasionally as low as is. or 5s. per ton, and 7s. or 8«. to America ; always 50 per oent. 
and the reason of ^^^ ^j^^q fy^^ Bristol, becanse they bring merchandise which will bear a higher rate of 
at BristoL freight, such as bales of measurement goods, woollens, which they pay by measurement. 

TheCarryingTrade The carrying trade is an unimportant part of the Bristol trade. I cannot 

Bristol Dep6t. say I should prefer a railroad terminating at the Temple Meads in preference to RedclifTe 

Wharf, as the latter is nearer to the shipping, but it would not make much difference, 
The Dock. as it must be done by lighters or barges in either case. The whole river is a dock, the 

Mode of Shipment, ships laying perhaps a mile and a half from the terminus : the goods must be taken by 
^^* barges to the ships ; the heavier goods being at present conveyed by same, and the 
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lighter goods are broaght to and from the manafactarer's hooses in carts or sledges, to 

avoid noise. ■ I have seen ships lay alongside of Redcliffe Wharf, bat not any Redcli£fe Wharf. 

drawing 14 feet: shipments might be made immediately off the wharf into them. 

I do not think the navigation up and down the Bristol Channel, and ap the river to Bristol^ Navigation to the 

is more diiScnlt than Liverpool, (bat I am not a naatical man ;) there is the expense than that o?Liverp. 

of pilotage between Pill, and afterwards down the Severn oat to sea. I should say that 

the expense of navigating ships at Bristol is not worth more than at Liverpool, and 

by referring to documents, it will be seen more ships are lost going to Liverpool than More Ships lost 

coming to Bristol : it is a rare thing for a ship to be lost in coming to Bristol. fi^^^g ^ iverpoo . 

At Liverpool, the light goods being assorted cargoes account for the lesser expense of Reason of the lesser 

freightage. Goods going from Frome, Bradford, and Trowbridge, are frequently Freight at Liverpl. 

sent to Liverpool for exportation, because we have no opportunities of communication Advant. of Livtrp. 

to the ports to which those goods would have to be sent, which embraces almost the 

whole world.' An impediment to Gloucester with the United States is that the Trade of Oloacestcr 

Severn is dangerous ; large ships cannot go without danger: if we had the capabilities Navigation of the 
of distributing what we get in Bristol, the trade of Gloucester would find its limit. ^^^^'^ dangeroui. 

Goods sent from Bristol to London by sea are such as painter's colors, occa- 
sionally lime, and rough goods, for the use and consumption of London : we often ship Trade to London. 
60 tons of lamp black for Day and Martin. The majority of produce from Ireland Trade and Prodnce 

is consumed in this country : the salted meats, such as beef and pork, which are ^ ^ ^ • 
inconsiderable, are intended for exportation. I should think the principal trade from Cattle and Irish Pro. 
Bristol to London would be cattle add Irish provisions : Barilla is often brought from 1^ London!!^' ^ ^ 
London to Bristol, and sometimes sent back again, according to the state of the market: State of the latter 
sugars are often sent, and sometimes brought back ; sometimes they are sent for the ^^^''^^^* 
parpose of refining. 



Ex. Lieutenant NICHOLAS CHAPMAN, R.N. 

I consider the Port of Bristol more easy of approach than either Southampton or Port of Brist. better 
Liverpool, and the access is good, and to ships homeward bound from the Atlantic the j^i^y'^^p. or*^ London! 
Port of Bristol is more ready of access than that of London. Two ships, striking 
soundings in equal situations, one bound to the Northern Channel, and the other to the 
Southern, taking equal departure, the ship going to Bristol would lie in the dock at Advantages of the 
Bristol ready to discharge, when the other would be no further than the Isle of Wight, 
and a ship going to London with a westerly wind, would find it foul upon getting round 
the North Foreland : a vessel coming from the Isle of Wight to London, under Voyage from the 
favorable circumstances, makes the voyage in about 3 days; I have known them to be averages 6 Ihiys." 
8 months ; as an average I should say 6 days.- "In the event of a good communica- 

tion between BristoLand London, ships with London cargoes might discharge at Bristol, 9Y-^^^!j^^^^ ^f 
and would be in London days sooner than going by sea in the average of cases ; and 6 Days sooner by 
the advantage would be greater in time of war than in peace, inasmuch, as in the English i^Vtolf *"^ ™ *^ 
Channel we have the enemy's coast in view, and that will give security to those at 
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In times of War the enmity with 08 to shelter their ships of war, and the steam vessels could go clear of 

dJrabS^^iten'"'" s^^^P* ^^^^^ °P ^' ^®^" ^^^ Channel. Their ships of war could come out by the efltorls 

of the steamers, and secure any convoy there might happen to be. In the Bristol 
Channel it is different ; you enter that channel protected on all sides by your own 
country, the English coast to the Southward, Wales and Ireland to the Northward and 
North'west, and you would sail with a prevalent wind blowing right in. In time of 
war a ship London-bound from the West leaves her escort at Portsmouth ; but a 
Bristol-bound ship leaves her convoy off Scilly. ■ London-bound ships frequently fall 

into the hands of Bristol Pilots, but Bristol- bound ships seldom fall into the hands of 
Channel Pilots, owing to a Northerly current, that sets in when approaching the land 

The facilities of with a prevalent wind ; these winds prevail eight months in the year, from the South- 
ward to the South-west, to West and North generally, to the Westward, which gives 
great facilities for approaching the Harbour of Bristol. The floating Harbour 

would contain ten times the number of ships that resort to it, and is capable of having 

wharfs on each side. A ship drawing 14 feet of water is between 200 and 300 

tons burthen, by far the greater part of the vessels using Bristol are about 300 tons 

burthen. The Export Trade from Bristol to Ireland is sugar of two kinds, raw 

and refined, (they are in the habit of making two weekly voyages) oil, tallow, tin 

Exports plates to a considerable quantity, manufactured copper, plain copper, and brass of all 

to descriptions, manufactured and plain, raw hides in salt, woollen cloths, cheese, and 

Ireland. wooden hoops in very large numbers, wheels, spokes, and iron of all descriptions, 

manufactured colors, seeds for the purpose of seed, and young trees for planting. 
Fresh butter cannot be brought to a London market, to compete with Holland, for want 
of a ready conveyance, ,and it is the same with eggs. The Freight by steam. 

Freights from Irel. of fresh butter from Cork to Bristol, was lO^f., but it is now M, per firkin; cured butter 

can alwayis find its way to London. -We make it a rule to receive no goods on 



approaching the 
Port of Bristol. 



Capabilities of the 
Harboar. 

Tonnage of Bristol 
Traders. 



Steam Pack, prefer 
Goods delivered to 
them by Cart. 

The L. & M. Depdt 
does not touch the 
Water. 

Newport brings 
Coals to Bristol. 



board our Packets out of barges (except iron and other handy things;) we prefer 
having them broaght by carts, being more expeditioas.«— The Railway at Liverpool 
does not communicate with the water; all goods must be taken out of the waggons, and 
removed across the road. The trade between Newport and Bristol is very 

considerable ; Newport supplies large quantities of coals to Bristol. 



Trade of Bristol. 

Trades with the 
United States. 

Harboar and 
Redcliffe Wharf. 



Ej;. Mr. WILLIAM DONNE BUSHELL, Merchant, of Bristol. 

The Port of Bristol is much impaired for want of a cargo of vessels outwards. 
Its trade is principally with the West Indies. I trade chiefly with the 



United States, and import articles used in soft soap, oil and colour manufactories, and 
turpentine distilleries. The Harbour is a long floating dock, or a river, stopped 

with locks. Redcliffe Wharf and the floating Harbour are in fact two rivers. 
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E:t. Mr. CHARLES LUDLOW WALKER. 

I am engaged in a largd Brass and Copper concern in Bristol. I was a member i,|q(]|^ ^^^g j^^ 
of the Provisional Committee of 1832, and 1 am likewise a Director of the present isaDir.ofpro.Line 
Company, and hold shares to the amoont of 16. We sent letters to almost every firm betters were sent on 
(taken from the Directory) in South Wales and Ireland, and a variety of other places thesnbj of thisLine 
connected with Bristol and London, on the subject of this railway, and 00 out of 100 99 ^^^ ^f jqq ^^^^ 
were in favor of it: a very great number of the middling class of shopkeepers have '^^ ^^^or ^^ it- 
subscribed to the undertaking. I am also an owner of Steam Packets, and export u^ .^ ^^^ ^^ Owner 

large brass articles to Africa. In sending goods to London, I can depend on the of Steam Packets, 

punctuality of land carriage, but not on canal navigation, as they are liable to interrup- 
tion from frosts, droughts, and floods : I have known the canals stopped between j„e-aiaritv of the 
3 and 4 weeks together: the floods are principally between Bristol and Bath: the Water Carriage, and 
average time from London to Bristol per canal is from 7 to 10 days ; it is sometimes (j^ Trade." 
from 3 to 4 weeks. I have had goods I^ing.in London 12 months, which I had lost 
the sale of, owing to their not having been delivered in time. Goods are sent 1^^^^,^,^ ^f Goods 

from London to Bristol, to be exported to Africa, instead of going direct| because the beins sent from 
African cargoes consist of assorted goods, and they are obliged to have a particular ^ ^e exported for 
manufacture of ours to make up their cargoes, as brass rods and neptunes, brass Africa, 
articles, which go to the gold coast of Africa. T here is a great trade between jf^^^ yfi^^ Ireland. 

Bristol and Ireland, principally in provisions and cattle. I do not recollect 

Mr. Brunton having made a survey previous to Mr. Brunei. — —I think a Branch Bn^^^jjj ^ Glonces 
from the Great Western Line to Gloucester would be an advantage, the navigation of 
the Severn being very difficult and hazardous; I have known a trow (a barge) lost: Navi. of the Severn 
they generally tide it up in 2 days. I am not certain whether goods shipped for the 
North (Birmingham for instance) are unshipped at Gloucester or go up to Starport in Qoods for the North 
, the same barge, but they change them at Starport 



Ex. Me. JOHN HARLEY. 

I am Manager of the Iron and Tin Plate Works of Mr. Lee, at Ponty Pool. 

The amount of boxes of tin plate of the manufacture of South Wales is ^f fjp'jj^ Phues ^ 

about 78,000 annually. (A box of tin plate weighs from | of a cwt. to South Wales. 

8 cwt) ; a small portion only of it goes to London, which is conveyed by sea from ^™*^lJiJ[?^d ^^^ 

Newport, occupying 2 or 3 weeks ; they have been known to remain as many months on Sea and Canal, 

the voyage : the average voyage is S wed^s. Freights by sea vary from 1S«. to Its.: Uancer. of Carr. 

T hey are likewise sent by Canal, which occupies from 7 to 10 days, sometimes ^'^^"^ ^^ ^^^ 

longer. Freights by canal from Bristol to London are 2Si. per ton, and from Newport Freighto by Canal. 
to Bristol St. Oct., which makes it 35f . &Z., but it varies according to circumstances. 

' Goods sent by sea are always insured, which in time of peace is 8s. per ton, 

bat in time of war or tempestnons weather the charge is very high. An order for tin u«lnfiutid. ^ ^^ 

plates for America is not shipped at London, but Newport. Losses frequently occur to a 

Goods for America 

are ship, at Newport 
* This witness afterwards stated the weekly average of Tin Plate to be about 6000 boxes, which 

does not agree with his former statement— JI7ift<9r. 

z 
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■ 

IrregalarityofCarr: considerable amoant by sea and canal carriage, owing to their liability to injary from wet; 

and to their ancertainty, we should be relnctant to undertake the fnlfilment of a 
Opinion upon a Line contract by a given time. A railway has been projected from the interior of Soath 

Wales to Newport, from Mertbyr, their conveyance is at present by canal ; wheat, 

It ould advance "'^'^y* ^^^ ^^^ would find a ready market with us. There is also considerable 

the Iron Trade. trade in copper plates, the railway would also enable ns to compete with Staffordshire, 

which at present has great advantage over Monmoathshire, in the article of iron. 



Ej:. Mil. CHARLES WILKINS, of Tiverton, near Bath. 

Manafactnrer, and 

employs about 1100 j ^^^^^ jj^^^ ^ Manufacturer in the Clothing business for upwards of thirty years, 

persons* 

and employ about 1 100 living souls, my present trade is 140 ends per week, or 

He requires a good 70 whole pieces of cloth. There are no manufactories in the West of England 

Wool whkh^b*»^e'^^^ larger than mine, but there are some about the same. The Manufactures 

by Land. depend much on a good supply of Saxony Wool, which is at present imported into the 

Eastern part of the kingdom, and conveyed principally by waggons, which is rather 

a dear, but convenient mode of communication. In a return of the last six months 

The delay attending of the past year the carriage amounted to 2,356 cwt. by waggon and barge, of which 

lyaier i^arriage. ^j^jy |qq ^^^ j^y b^rge, some of it was by coach. I prefer the land carriage to the 

water although more expensive (in consequence of the delays); no manufactured goods 

Rates by Waprffon, are sent to London by water to my knowledge, but by waggon, the carriage to London 

il Barrel is 5«. per cwt«, and from London is, for wool, and the same for all cloth goods ; the 

„ Kuilway. f^^^ j^y eQ^ch is Id. per lb. ; by barge 2«. M. per cwt. The proposed rate by Railway 

is rather less than 2$. per cwt. According to the return before stated of the last months of 

last year, the amount of carriage was about £ 1,150. per year, and at the rate of last 
G. W. best Line month, it would be £1600. per year; the saving in the first case would be about £700. 

^^' ^^' and in the last £900. or £ 1000. There is no doubt but the Great Western Line 

Glonc.Manuf.dblc. would be the best communication for the clothing trade. I consider the 61ou- 

Tiverton excepted, cestersbire clothing districts double those of Wiltshire and Somersetshire, with the 
American Mar. open exception of Tiverton, and there is much more steam power erected and water power in 

More commu. betw. the former. The American Market is open to English clothing manufactures. 

than bctw Bradford There is more bulk of communication required between Bradford and London 

and Bristol. than between Bradford and Bristol. 'The proposed line passes over my premises. 

The G. W. Line and I am a Subscriber to the amount of 54 Shares. T he Basing Line branches 

fUfeetff caU W^the ^^^^ ^'^^ Southumpton at Basingstoke. 1 attended a meeting at Bath which the Basing 
Basing Co: gentlemen called, Sir Thomas Fellows took the chair, and the Hon. Mr. Blaquire stated the 

Trowbridge Manuf. advantages of the Basing line; but the meeting expressed their approbation of the Great 
Gloucesters.Manuf. Western. I believe the Trowbridge manufacture is entirely composed of fancy 

Bradford Manufac. goods, kerseymeres, and narrow cloths; in Gloucestershire there are generally the fine 
and Branch. trade, blacks and blues, except an East Indian manufactare called stripes; at Bradford, 

Frome Manufacture fine broad cloths are manufactured: (the Bradford branch of the Great Western starts 

near Chippenham) at Frome, part kerseymere, part fine cloths, and part coarse cloth. 
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E:p. Me- ROBERT CORD WENT, of Ytxford Stockgumber, near Taunton, 

Somersetshire. 

I am a pretty considerable Farmer in that district, rent and oatgoing being aboat u a Farmer. 

£ 1400. or £ 1500. a year, ■ I am in tlie liabit of sending Cattle to the London Sends up Cattle to 

market, also seed and corn up to Berkshire, and the country about London.^— — As ^°^^°* 

the Great Western Railway goes through the principal Towns it would be the means of Advantage of the 

getting rid of the agricultural produce on its way to London, and we sometimes get a ^oinir through the 

better price for it in those towns than in the former, we therefore endeavour to avail Principal 

Towns, 
ourselves of the intermediate markets, in order to sell our fat cattle at the best price, 

and if any thing prevents us we drive on to London. W e send Corn by the Canal, 

but never Cattle ; and we have no other means of sending it to Reading, which is very Disadvantage of 

disadvantageous, as it is of a description that is wanted as soon as we can get it ready sending up 

after harvest; I have frequently been obliged to make considerable compensation on ^^^ ^ 

account of the delay.— We send corn to Weyhill Fair in Hampshire, taking up 

our teams, and bringing back hops.- -The proposed Depot in Bristol is very Convenience of the 

convenient, because it joins the cattle market, we also keep our stock in the Temple ^''"^' Depdt. 

Meadows. 



Ex. Mr. THOMAS MARLING. 

I am engaged in the clothing manufacture, and reside at Stroud, and together with Manufacturer, emp. 

my family employ about 2 or SOOO persons ; perhaps 100,000 persons are employed in the iqa qqq . * 

Woollen Trade in our district. T he town of Stroud is the centre of the clothing the Trade in his Dis. 

district of Gloucestershire. I should say the manufactures of Gloucestershire are at Stroud is the centre 
t . 1 I i< «T.i 1 . . 1 i« 1 1 of the Clo. Trade, 

least twice as much as those of Wiltshire, and the amount of goods much greater. ^, , ^.^ 

It is of great importance that persons engaged in the clothing trade should have ready in Manufactories. 

access to the places where cloths of every description are made. We get our wool ^^^* ^^^ the Raihv. 

from London, to which we send the greater portion of our goods. We pay about 
£1,800. annually for carriage; by means of tho Railway we shall save about §ds of it. This amount of Car- 
er about £ 1,200. per annum. 1 am a Subscriber to tlie amount of 25 Shares in "'8® *"""** >*• 

the proposed line. 



Ex. Mr. T. REYNOLDS, (an Inhabitant of Bristol). 

I was formerly connected with the Iron trade in South Wales as an Iron Master. Great Trade in Iron 
•The transport of Iron from South Wales London ways is considerable; also ^^"donways. 



Copper from Swansea. ^^'^ Copper. 
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Es. Mr. WILLIAM MONTAGUE (Merchant at Gloucester). 

Direc. of the Oloac. I am a Director of the Gloacester aod Berkeley Ship Canal, which carries ships of 

SlSal^*'^^*^ ^^^ *^ ^^'*® barthen. The trade of Gloucester has very mach increased of late year*. 

_. ^ ,. , Sapposing the Great Western Railway shoold be madot I think there woold be 

The feeling towards ,. .. . ^ . ^. , ^ « . . _•• i. 

the Oloaees. Branch a disposition on the part of the Gloucester people to make a Branch to it; whtcft 

at Gloucester. ^^g| ^ p^, through the middle of the clothing districts of Gloucestershire, namely 

Stroud and Cirencester. 



aaan 



Ex. Mr. THOMAS BIRCH. 

Cheese Factor at I have been a Cheese Factor, &c. at Cirencester for the last 30 years, but I am 

Cirencester. q^^ retiring from business, and during the whole of the above period no man has had 

more intercourse with the Agricultural interests of Gloucestershire and North Wilts ; 
3000 Tons of Cheese about 3,000 Tons of Cheese are sent annually from Gloucester to London, and 2,000 

oLwi^" * Ir wri. * Tons from North Wilts; the amount of my dealings in the above is from 800 to 1000 
2000 from N. Wilts. , , -^ ** 

Land Carr. 4#. Cwt. Tons per year. The Land-carriage is 4«. per cwt. which is paid out of the price of the 

cheese, as we give the dairy man a fixed price, deducting for the carriage; therefore if 
the cost of carriage was reduced the farmer would derive the benefit. 'There is also 

10,000 Beasts from much Trafiic in Cattle and Sheep from the same Counties ; I estimate the Beasts at 
the above Counties, jq qqo, which exceeds the amount obtained from the dealers ; I calculate the loss 
He cal. 40 lbs. loss upon each Beast drove up to London at about 40 lbs., which at 6c/. per lb. amounts to 
dnWng. ^ ^^* hut the butchers put it at more; I have sent a few of my own fat cattle up to 

London, and I think they lost 30«., I estimate it from 20s. to 30s.; I think from 

12,000 to 15,000 12,000 to 15,000 Sheep are sent up yearly from the same district, and I consider they 

which lose from 8 lose from 8 to 12 lbs. each, but I have not sent any myself. There are from 400 

^ '' to 500 Tons of other goods sent up by my brother Tradesmen, such as Bacon, 

and the carriage is from 4«. to 4s, Qd. per cwt. ■ Fresh Butter is not sent 

to London from Gloucester on account of the expence of the carriage, and the want of 

consumption has reduced it in price very much lately, viz. 5id. and Od. per pound; I 

He has known But- have known it sold for grease at 2d. or 2^c/. per lb., both at Gloucester and Ciren- 

for want of a Con- cester, as they could not dispose of it when it was sweet; as the Railway would be a 

▼eyance. speedy and certain communication with London, it would be a very great advantage 

to the Agricultural people; I should have traded in Bacon and Butter also, if there had 
Great numbers of been a good communication.— —There is a great passage of Welsh Cattle through 
thn)agh Gloacsster! Gloucestershire about 8 or 10 times a year, they come up to be fattened, being in a 

very poor state ; the place of their destination is Essex and Kent, some go to Sussex; I 

have seen from 1,000 to 1,200 three or four times a year on the Gloucester Road to 

Butchers' Meat. London. There is not much Butchers' Meat sent to London, which does not arise 

from a deficiency in the supply, but the difficulty of conveyance, as they charge more for 

meat than any other commodity, and an increase in the demand for it would increase 

the price of Grazing Land in Gloucestershire.——— A Line from London to Bristol 

Basing^fbe. ^ passing through North Wilts, with Branches to Gloucester, Cheltenham, and Stroud, 
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woold be more desirable to os than a tine to Glooeester by way of Bristol, as we The proposed Line 

shoald lose a day, and the goods woald not be delivered until the second day, which from Swindon 

woold not suit for Batter and many other commodities. We get from Cirencester to wonld be 

GloQcester, a distance of 20 miles, by land carriage ; a Pablic Meeting was convened ^^ advantaireoaB 

at Cirencester, which was in favour of the Great Western Railway coming to Swindon, ^ 

and the Gloucester Branch, and the Company promised to obtain an Act for the same. «« , «„., « 

North Wilts, &c« 
if possible, upon the faith of which I became a Subscriber to the amount of 10 Shares ; 

the branch was laid down on the map. The Basing Line woold be of no advantage to 

us, or North Wilts ; neither would a line from Tring to Gloucester, across the Cotswold 

Hills, answer for the Dairy districts. 



Ex. Mb. PHILLIP DAVIS, Tallow Chandler and Ch^ocer, Reading. 

I consume much Russian Tallow annually, which is sent from London, and it is Neces. of Tallow 
important that it should travel quickly, as we are frequently short of tallow, and if hcingconr.qnickly. 
there is any delay we are prevented executing our orders ; the present price of it is Price j&20. a Cask 
about £20. per cask : I sometimes purchase from 20 to 50 casks at a time, (our purchase ^ ^^' 
is greater in Winter than in Summer.) It is conveyed chiefly by water, at 15«. a ton^ Freight by Water 
and a cask weighs about cwt. ; it is never conveyed by waggon, unless there is a ^^' ^ '^^^' 
stoppage of the canal : it is li. M. per cwt., about 32«. per ton, by waggon. If the By Waggon 32«. 
passage by canal is favorable, we get our tallow in 4 or 5 days from London, and in 4 or 5 Days by Canal 
Winter the average is 10 or 14 days, as the boats have to wait at the wharf before they lOor 11 in Winter, 
are loaded ; I have known it to be above a month : at one time there was a drought, 
another time there was a flood and frost together. The Tonnage of the Barges that The Tonnage of the 
travel upon the river vary from 25 tons ; there are some of 150 tons, and it is their 2b^\^i:ln%^^^ 
practice to wait in London until they get a full load, which has obliged us to send a 
waggon as far as Staines, a distance of 23 miles from Reading, to fetch the tallow from inst. of Detention 
the boats, at a great additional expense, as we could wait no longer.-—— We get our ®^ Goods. 
Grocery chiefly from London, although there is much sugar imported into Bristol, but 
the carriage is objectionable, as it must first go down the Avon, then the Canal, and then q}^\ xo the Comm. 
theKennet : I have had some from Bristol, when I sufiered from delays caused by floods on ^**" Bristol, 
the Avon. I carry on a considerable trade in both Dutch and Irish Butter, but although Dntch Batter better 
Bristol is more direct than London, yet we get most of it from the latter, principally on than Irish, on ace. of 
account of the carriage. There is much Dntch butter sold in London, and often sold 
for " fresh," on account of its mildness : Irish butter is not able to compete with it, as 
it is Salter, (but there is a heavy duty on foreign butter, which has its influence upon 
the market), which I attribute to the time occupied in the voyage; it suflers consi- 
derably, particulariy in warm weather. Mild butter bears a higher price than the 
salt, especially in Summer. There is a great quantity sent up from Dorsetshire and There is also muck 
Somersetshire by waggon, in firkins, salted, the carriage of which is considerable, and Butter swit to LonT 

it suffers much from heat We have frequently sufiered by the men pilfering such 

goods as soap, tobacco, and sugar, which always increases with the amount of detention. Obj. to the Canals. 
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Floods are the most prevalent soarce of delay apon the Thames, bat I have not knowa 

a flood or a drought at more than a month ; I have known a flood and frost together to 

last longer. I believe the men on the Thames are paid by the Barge Masters at so 

much a journey, and I have repeatedly known them to press the journey when it was 

not safe: I have had sugars destroyed by a flood. The distance from London to 

Rciiainffis89Miles Beading is 89 miles by the Thames, and 40 by the Turnpike Road. I have known 

5obvU?c]FU^"^^^^^ e®^^**» coming from Westward by the Kennet and Avon Canal, to be forwarded to 

Loniioii. London by land carriage from Reading, avoiding the Thames. The general feeling at 

Adv. of the propo. Reading is that the trade of the town would be very much increased by the formation 

liinc to Heading. ^f a rail way ; as they wbouid be relieved from keeping a large stock, which would benefit 

the consumers. I visit Ijondon once a month, and although the coaches perform the 

journey quickly, 1 should go up much oftener if a railway was established. Reading 

Reading a very is a thriving place, which I attribute to its proximity with the river, and its being on 

thriving own. ^j^^ |.^^ ^^ Bristol, (waggons, coaches, and barges, trading to Bristol, pass through 

Reading.) I know sometliing of the trade at Basingstoke, as I supply them with goods, 
Reading compared as shopkeepers with candles and the like: Reading is 15 miles distant from Basing, 
with Baimg. ^^^ j^ quite a metropolis to it, (I have likewise supplied the following places apon the 

Basing line, viz. Pamber, Mortimer, Overton, Dean Gate, Whitchurch, and Andover.) 
The coach traffic through Reading and Basingstoke is nearly equal : a railway direct to 
Trade Basing would be very likely to interfere with my business, and would be very injurious 

to Reading, just as a superior line of communication injures an inferior. ■ We have a 
silk manufactory at Reading, which has increased lately : we also manufacture pins. 
Reading. There is a great deal of trade in general articles at Reading, and there are more 

shopkeepers than in most towns : there is also a trade in coals, much of which is sent 
for the supply of the neighbourhood ; also in com, much of which is sent to London by 
the Thames, which is generally a very uncertain conveyance, a good deal of it is 
consequently sent by waggon, particularly when the water has been high, and floods 
have been expected : there is also a very great traffic in flour; and there are several large 
corn mills in the neighbourhood of Reading, propelled by the Thames and the Kennet. 
Ditto Newbury. Reading is 17 miles from Newbury, which is also a very large corn market, and is 

supplied with grocery and tallow by the Thames and Kennet, perhaps the latter is the 

best communication : I think that upon an average there are two or three stoppages every 

year upon it for two or three weeks, even since the improvements of cuts, canals, and 

r 1 po^i^^s - I ''^^® frequently been kept waiting for tallow : it takes about a day to go from 

about 80 ft higher Newbury to Reading, and the country between them is very flat, the Bath Road 

RMdinJ."^ *^ ** runs through it ; the Kennet is about 80 feet higher at Newbury than at Reading, 

and I do not think there are more than 10 locks upon it. We also carry on a consi- 
derable trade at Wallingford, Thatcham, and Newbury, in the way of candles. We 
Trade of Reading, do not go as far North as Oxford, but we go to Andover, which is 34 miles ; we send 

our goods by land, as there is no water conveyance: we also have much trade at 
Cholsey, Wantage, Maidenhead, and Marlow; the little shopkeepers in the abovd 
neighbourhoods are principally supplied from Reading. 



of 
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E2\ Mr. THOMAS MORRIS. 

I have been an inhabitant of Beading for SO years, carrying on the trade of a Woollen Draper 
Woollen Draper, and Manofactarer of Smock Frocks and ready made Clothes, with my ^c. at Reading, 
partners, Letohworth and Co. ; oar Trade embraces about 80 miles roond Reading, to 
Bath and Bristol in the west, also Bedfordshire, Buckinghamshire, and Northampton- 
shire, we employ women principally, (about 400 at the present time), in oar Manufac- Employs about 400 
tory for ready mstde clothes. Our local trade is considerable; the number of the ^^^^Q* 
Inhabitants of Reading by the last census was 16,000, and I believe it is increasing, Reading con. 16,000 
the town is also increasing in buildings, &c. We get our goods principally from the '"^babitants. 
North of England, viz. Yarns from Barnsly, Cottons from Manchester, and Woollens Xrade of Reading, 
from Huddersfield and Leeds: the Trade westward is principally in cloth, which would 
be increased by a better communication. Reading is in a great measure the point 

from which the neighbouring country is supplied with goods. I have several customers at 
Basingstoke, the trade of which I consider about rV^h that of Reading, and the same Basinirstoke about 
with Newbury; our goods are of light weight but valuable, those from Stroud are sent rV^h/^* Trade of 
by land, coming up to Henley, and then across to Reading by the carrier, whose charge ^' 

is 2$. per cwt„ or about the same rate as waggons ; both as regards cheapness and 
rapidity we can generally rely upon them, but it is more expensive than water carriage : 

(I suppose they may be got up from Oxford by water). A rapid communication The want of a rapid 

between Gloucestershire in the West, and Huddersfield and Leeds in the North, must Communication. 

be advantageous to all persons engaged in the clothing trade, on and in the vicinity of the 

line; nearly all the goods I import from Scotland are delivered in London, either by sea 

or canal, and they are sent to me by water, which is the most economical : I often resort 

to the waggons in order to prevent detention, (most of our goods from Scotland are dyed 

in London, which occupies some time as it is dependant on the weather). The water Carriage 

conveyance is I5s. per ton, and the land 35^. ; they average by water from the time they from 

are shipped about 3 days in fair weather, I have had detentions of more than a month Scotland, 

in consequence of floods and frost, but those occurrences have not been frequent during &c. 

the last 2 or 3 years: 1 am not acquainted with the Navigation of the Avon, as I have 

few goods from Bristol. We are obliged to order our goods before we require them to ^* is obliged to 

° . 1 , 111 oraer before he req. 

secure us against delays, which frequently occur, and a large stock on hand adds to the 

price of an article, as we are obliged to charge the interest upon it for the time ; when 

my sea-borne cloths arrive at London they are not sent direct by the barges, but merely Warehousing Goods 

from one warehouse to another ; I frequently pay more for the conveyance of 6 cwt. of J^° nJfve" " ^^^^ 

goods from one wharf to another than the amount of the freight to London: I think their 

being conveyed at once from the ships by land carriage to Euston Square, and put upon 

the Railway would be considerably cheaper; if a delay occurred at the London terminus Observations 

of the Railway, in bringing the goods from the river by the Regent's Canal, equal to ^ ^Y^t 

the time occupied by the journey it would be objectionable ; our clothes from Leeds and ^ 

Huddersfield generally come by London, either by waggon or water, we occasionally 

have them through Oxford by Pickford's Canal, but I prefer the former way. There 

is a general depression of Trade at the present time, (but Reading does not suffer more 
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than other Towns,) which I attribnte to the low price of corn, by which very little 
Newbaryisabetter money ifl broaght into cireolation. We haTe a large CSon Market, bat there is more 

I attended the first General Meeting at Reading, which was very 



S34"""* "" -" •» Newbury. 



nameroosy it was oalled in the nsoal manner by a reqnisitioD^ thus, '' To call a meeting 
of the Inhabitants to consider the propriety of sapporting the Ghreat Western Railway"*; 
Popnl. oftheG.W. the resolations passed were decidedly in favonr of this Line^ perhaps there was 

1 dissentient in 100, and I hate no reason to thinic that the feeling has changed, some 
gentlemen connected with the undertaking attended, and explained the linot (I think 
Mr. Robert Harrb, the Banker, spoke against it). I have 5 Shares in the Great 
He prefers the G.W. Western Railway, which I prefer on accoant of its passing throngh the ttost important 
roost import. Towns Towns, as Maidenhead, Reading, &c.; although oars is not a mannfactoring town to 
Reading is not a any extent, there is some trade in Silk and Pins, bat more hands are employed in 
Mannfactar. Town. ^^^ Factory than any other. I do not know of any Town on the Line that is a place 
The 6. W. does not of manafactore to any extent until it arrives at the Clothing Districts, at Christian 
^^wnnnul it arrir. Malford, Chippenham, and their vicinities; Stroud and its vicinity is equal in point of 
tri^ ^^^^^^ ^^^ manufacture to Bradford and its vicinity. The Reading road and water accommodation 

is very good, which is the cause of its prosperity. 
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WITNESSES EXAMINED AGAINST THE BILL. 



£r. COLONEL GEO. HENDERSOJi , formerly of the Royal Engineers. 

I was elected Chairman of the Committee of Management of the London and 
Southampton Railway, previous to the passing of the Act on the S5th of Jaly, ISSi, 
(the whole expence of which amoanted to £31,000. bat it woald not have exceeded Soathampton Rail. 
£15,000. had it not been for the opposition,) which line was first agitated in 1830, the ^^* P"**^ '^^ ^^^' 
first Prospectus was issued in 1832, a Junction with Bath was also contemplated at the 
same time, we were consequently in the field one year before the Great Western. " ■ 
The first Survey of the Soathampton Line was made by Mr. Doswell of Southampton, 
and the Line crossed the River and terminated at Paddington. I was afterwards Pint proceedings 
instructed by the Committee at Southampton to call in the assistance of some established o^^^i^^ii^®* 
Engineer. I consulted my brother officers in the Engineering department, who recom- 
mended Mr. James Walker and Mr. Giles, and the Committee made choice of the 
latter 'gentleman, who had been engaged upon the Newcastle and Carlisle Railway, and Mr. Giles appointed 
was also Engineer of the Basingstoke Canal, and well acquainted with the country. ^^S^^^^' 
The Committee were very axious for the Northern Side of the Thames, until Mr. Giles 
represented the difficulty of it to them, upon which they took to the Southern, which The Dep6t. 
afibrded an excellent opportunity of reaching the River at Vauxhall Bridge, where it 
comes up to the wharfs, occupying an unincumbered spot. I went to Bristol in 

April 1832, to ascertain the feeling towards this Line, and I mentioned it to several 
gentlemen, among others to Mr. Robert Bright, the Chairman of the Great Western; 
I also attended the Exchange, and distributed Prospectus of the Basing Line, I held 
forth the advantages of connecting Bristol with the British Channel, and the union of Early Proc. upon 
both with London, which this combination of lines would eflTect, and the saving of 45 ^* *"*"^ ^"**- 
miles of extra construction, and I was in general well received. I attended a meeting 
there of the Directors of the Gloucestershire or Coal Pit Heath Railway, by the advice Advan. of same. 
of their Solicitor Mr. Osborne, when I explained the advantages of the Junction to the 
meeting, the Chairman observed that it was useless to expect a Railway could be carried 
from Bristol, unless it adopted part of the Coal Pit Heath Line, I replied that the 
Inclinations of the latter (1 in 70) were considered too steep for the advantageous Coal Pit Heath Rail, 
application of Locomotive power ; Mr. Harford, one of the present Directors of the P»n«« *** ' • 
Great Western Railway, attended the meeting, he also suggested to me the 
appointing of Mr. Brunton as the Engineer, remarking he was much respected 
in Bristol. The Reform Bill having been thrown out about this period^ the 
Agitation was so great that it was of no use pressing the matter. There are a 
considerable number of Subscribers at Bath, also at Newbury and Trowbridge, 
but the Committee of the Basing Line closed their Subscription list, and postponed 
proceeding with their Bill until the fate of the Great Western was decided. (The 
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Amoont of Snbter. Soathampton Railway and Eton College are at the priocipal part of the expenoe 
Basi. ^350,000. ^f ^^ opposition) at which period the Shares taken anioanted to £850,000. 
He consid. the Baii. I do not think any man can look upon a map of England and see these 2 lines 

the best Line. ^|^^^ would not prima facU determine upon the Bath and Basing. I am under an 

He is^ General agreement to the Soathampton Railway as the General Saperintendant of the line, to 
tlie^u^ptom which I was appointed on the lith of September 1834, and I am bound to devote the 

whole of my time to that measure; I was a party to the early proceedings of the Basing 
line, as it did not then occupy much of my time; during the period of my visit to 
Glasgow upon the business of a libel upon our line, the Company was remodelled and a 
fresh Prospectus issued^ in which my name was inserted^ the parties probably being 
ignorant of my engagement with the Southampton. When the Southampton Railway 

was before Parliament, I was satisfied the Estimates of the Returns were sufficient, and I am 
still of the same opinion, whether the junction of the Basing is made or not; according to 
SoQthm. cal. to pay the returns, after deducting about £ 140,000. a year for the maintenance of the Railway, 

mi.^^ j'm# there would be a clear profit of 20 per cent, to the Shareholders. (The last Dividend 

The i«« and M. pays * 

10 per cent that was paid on the Liverpool and Manchester was and 10 per cent.)*^— The 



Basing is aboat i a village of Basing is about i a mile from the commencement of the proposed 

Line, Basingstoke is about 2 miles from the line. If Basing was a central Dep&t for 
Adr. of this Line in Troops, they could be sent by these 8 lines in either direction in a very short time ;. they 
reference toTroops. ^^^|j ^^^^^ London (44 miles) in about 2 hours, and Southampton (80 miles) in IJ 

hours, and Bristol (73 miles) in less than 4 hours; the Barracks at Winchester are very 
excellent, perhaps the best in the kingdom, thus they could be carried the 12 miles 
down the Railway in | an hour, and embark at Southampton at all times of the tide, 
which would be a great advantage to the Public Service, as the embarkation would not 
Adrantages of the be mixed up with the Naval Arsenal at Portsmouth ; in the event of a War it will be 
smp ^^^^ advantageous in the Solent, forming the whole of that vast bay from the Needles 

up to St« Helens, including Cowes, Portsmouth, ^d Southampton, the Railway will 

also be a very rapid conveyance for provisions for Troops embarking and Men of War. 

Account of the >, . I have made a comparison of the Population with respect to the Parishes through 

Population which these lines pass, the calculation of the London, Basing and Bath Railway 

on both Lines, amounts to 158,030» and of the Great Western to Bath 188,205, which as it loaches the 

northern point of Hammersmith obtains a Population of 10,202, although they do not 
pass through the populous parts of the Parish ; we touch Lambeth, and if 1 had included 
The pro. Line affor. it, we should have had an addition of 80,000. The proposed measure will give a facility 
communicat. to |th ^f communication to a very large District, according to a calculation which I have it 
the Popu. of «iigU amounts to ith of the Population of all England, as 2,807,000 persons are comprised 
13 000 OOOP ns ^^^° ^® Great Peninsula called the West of England, which includes the Connties of 

Hants, Wilts, Somerset, Dorset, Devon, Cornwall, and Surrey; and by the Parliamentary 

Returns of 1831, the whole Populatiw of England amonnts to 18,000,000. In the 

Exp. of convey. Evidence upon the Great Western it is stated that a great quantity of Butter and Bacon 

Butter, &c. upon * o -a .r 

the G. W. would travel by their line, I have therefore calculated the average cost of the conveyance 

of same, and find it will come to 20s* id. per ton, although the freight by sea from the 
South of Ireland is only 12s. to I4ki ■ ».»Hie Traffic of Pafseogers in Coaches betweep 
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the Southern Coast amoantf to nearly 4 the direct traffic between Bristol and London 
The following is an account of the Coaches that pass through Basingstoke : — 

London and Exsteiu 



2 Herald 

2 Subscription 

2 Defiance 

2 Telegraph 

2 Traveller 

9 Mail (to Exeter) 

12 



14 weekly Journeys. 

14 Ditto. 

14 Ditto. 

12 Ditto. 

12 Ditto. 

14 Ditto. 

80 



II Coachei 



piss through 



Barnstaplb and London. 
2 North Devon • . 12 Ditto. 

2 Hero, Bridgewater . .12 Ditto. 

16 
2 Devonport Mail 

18 
Also, 2 Old Salisbury 
2 Light Salisbury 

22 Total No. of Journeys weekly 144 



104 




14 


Ditto. 


118 


Ditto. 


14 


Ditto. 


12 


Ditto. 



making 



144 weekly 



Joorneyt. 



The amount of Goods sea-borne is also very considerable, as I have ascertained from the 
Costom Masters at the Ports of Sonthampton and Portsmouth.— -—There are but 2 Ton- 
nels on the Basing Line, one of which might very easily be omitted, and the other is not 



imperatively necessary, by which a great saving will be effected, as well as preveuting 
the cutting up of the country. T here is a considerable Passage by Southampton 

to Havre, from whence there is a direct road to Paris, a Railroad is also contemplated ; 
the proposed Basing Line will form aoonTenient communication from Ireland by Bristol 

to France. If upon a Comparison of the two lines the Great Western had an 

advantage of 153 feet over the Basing, but the rises which wisre afterwards lost by falls 
were equal to 100, it should be deducted from the above, which leaves 53 f%et as the 
ultimate advantage of the Great Western over the Basing Line upon the whole amount 
of the risings. The Branch to Bradford and Trowbridge has Planes almost as bad as 
ours, namely 1 in 204 . T he distance from • Bath to Willesdeo is between 108 and 

104 miles, and they will have to pay for miles from Willesden to Camden Town, also 
for another miles from Camden Town to Euston Square, and the Bradford and Trow- 
bridge Branches will be upwards of 12 milei^ which makes the Total amount of Mileage 
OB the Great Western 187. The length of the Basing and Bath Line, taking the 
44 of the Southampton, is 100 miles, therefore the Passengers of the former must be 
taxed 20 per cent, more than upon the latter The Estimate from Willesden to 

Bath is £2,100,000., and from Willesden to Camden Town has been assumed at 
£ 100,000., as the works are very extensive, and they have paid large sums for the 
land, (according to the Evidence they hare given £80,000. for 10 acres of land;) the 



Tunns. ontheBssi. 



Fsci. of comm. to 
France by Southa. 



Rem. upon compari. 
of the Qradients. 



Bradford and Trow. 
Branch has Planet 
1 in 264. 



Comparison of 

lengths of the G.W. 

and Buing. 



Comparison 

of the 
Estimates. 
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Estimate from Camden Town to Easton Sqnare is £ 900,000., and adding £ 750,000. to 

take them to the Thames, (There is a project for carrying a Sob-way from the end of 

the Birmingham Line to some point near the Thames, at an expense of £ 750,000.) will 

Q. W. ^,150,000. give the total expense of the Great Western £3,150,000. The Estimate of the Basing 

Line from Basing to Bath is £1,000,000. and from London to Basing £000,000. 
Basing jei,600,000. making a Total of £1,000,000. and a Saving of £1,550,000. capital over the Great 
Cost of Fenc. upon Western Railway. The cost of Fencing npon Commons and upon Lands lately 

Com. U. for 5^ yds. ^QQigg^d is U. a statute rod, or 5| yards, and we intend passing over the commons with 
Fencing npon the a similar fence ; the nature of oar soil is such that if Qaioks were planted, they wonld 
Soathampton. ^^^ grow, we shall therefore sow furze seed upon the top of the mound, and by keeping 

them properly trimmed we shall get a better fence than in the Common Fields, (d of the 

line will be of this description, which therefore bears out Mr. Giles's Estimate, or very 

Oak Fen. npon Do. nearly ; it costs us 2«. Ocf. the double yard for the other description of Fencing with 

t9. 6a. a doable y . ^^ posts and rails, and we can get larch cheaper. I therefore do not consider the 

Memo. Kyan's Pat. Fencing will exceed the Estimate of £ 12,000. I think Mr. Kyan stated that the 

. per 8 eeper. expence of applying his patent liquid would be about S<f. a sleeper, and he considered 

Meetings carr. in it would last 40 or 50 years. I was present at Meetings at Basingstoke, Devizes, 

asmg. fjifQ^i^ridge^ Bradford, Huntingdon, Newbury, &c. which were carried unanimously in 

favour of the Basing Line. Regarding the solvency of the Southampton Company, 

State of the Soatha. 1 can state that there are upwards of £00,000. in Exchequer Bills, bearing interest to 

■np^y* ^^ Company, and balances amounting to upwards of £ 15,000. in the hands of Bankers, 

we have also purchased and agreed for rather more than half the land between London 

i^ ^f ^^® d^^^^^' *^^ Basing, which includes a great quantity of poor land, (perhaps ^) for which we haTe 

costonlyXlO.anAc. paid about £10. an acre, and also the expences of their Act, and they are proceeding 

Proceedings with their work in a way which will ensure its successful termination, and with the 

upon same, &c. greatest economy in every part of it We have 44 miles of the Southampton 

Railway contracted for, but none of our Contractors are bound to time. About 

0,827 running yards of the Railway, or about 4 miles, are nearly completed, i. «. the 
excavations and embankments are made, there may be places were it has to be lowered 
perhaps 2 or 3 feet, which the contractor has left up for his convenience, and the slopes 
Original Prospectus have to be trimmed, the roads ballasted, and the rails laid. In the original Pros- 

of the G. W. pectus of the Great Western there was one Terminus at Paddington, and another line 

crossed the Thames at about Kingston, taking the Southern bank of the river, apparently 

terminating exactly at the same point as the Southampton Railway, and according to a 

Comp. between the Report on this line in 1833, " the total .length of the Railway would be from 115 to 120 

N.andS. Terminus, miles, depending on its termination, whether at Paddington, or on some part of the 

southern bank of the Thames ; the inducements to adopt the former are the saving of 
distance, consequently of expense, and of i^ great part of the expense of the entrance 
into London; those on the side of the latter are, the advantages of reaching the water 
side at oncci on account of the destination of goods, an equally good if not supe- 
rior point for the reception and deposition of Passengers, and lastly, a very 
considerable Revenue derivable from Passengers going short distances on the South, 
which would be altogether lost by the Northern termination." We have commenced 

upon the Southampton, and in 13 places, viz. at Battersea, Wandsworth, Kingston, 
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Walton (St. George's Hill,) Goldsworth on the East and on the West side of the Acco. of the Works 

bill, Frimley, JBlvetham, Shapley on the East and on the West side of the hill, Soothunpton 

Hook, Newnhaniy Basing on the East and on the West side, and a small portion is done Railway. 

at Parbright. A very oonsiderable delay has been occasioned by the Rails not being 

sapplied, (6000 tons, which were taken at £ 8. per ton) althoagh ordered the latter The Rails were not 

deliv* as ainreed. 
end of 1884, (we have since ordered 1000 tons of another honse;) we have repeatedly (they were taken at 

remonstrated aboat it: I think 1000 tons were to have been delivered in March, and ^^' per Ton.) 

2000 tons were to have been delivered in May, whereas we only received 700, which 

are laying down at diflferent parts of the line : we have been obliged to purchase 1} and They commeB.8mall 

If inch square rails, and work with light waggons, which do not hold above one-third 

the proper quantity, but we expect several shipments, when the works will proceed 

upon a greater scale. I consider they are going on honestly and '' bona fide, " with as He con. the Works 

much expedition as possible, and that they approximate very closely to the estimates. ^PP^^^* ® " * 

■ ■ I have spent about 10 days upon the line since the operations commenced, and 

have watched closely, and ascertained the price which the excavation cost the Con« 

tractor, particularly at Shapley Heath, where the larger rails and waggons are used : we 

have a bridge upon this portion, for which we could not obtain bricks until May or They were alsostop. 

June, it being a thinly populated country, (we have since entered into an agreement for 

5,000,000 bricks, between London and Basing, all of which are to be delivered this 

year; we had a ship load of coals from Newcastle to make them) in consequence of 

which we could not carry the line further. The lead is about one-third of a mile long. Description of the 

and we have at present 4 teaming places, but when we get a little further, and the Works at 

embankment widens, we shall have 0, by which we shall team more, as we have a great Shapley Heath. 

force upon our work at the hills, where it lays in large masses, and presents plenty of 

space for the men to work. In' cutting and filling there has been a low level at Shapley, 

which the water came into ; we therefore left it for a short time, to allow of drainage, 

and took off the top lift by 2 self-acting inclined planes on each side, and the loaded It is worked by 

waggons take up those which have been emptied. ■ I watched an hour each day on 

the 23rd and 24th of July, and counted how many waggons came down the inclined planes, Acco. of his^ Exp. 

and 20 waggons were sent down on the 23rd on both planes, and 22 on the 24th, each g,^^^ w^^rklne. ^^ 

containing 8} cubic yards. The men are working double shifts, the first commence at 

8 in the morning, and are relieved at 12 at noon, the relief going off at 9 : (40 minutes 

are allowed for meals in each shift,) making in the whole 16§ hours. Now 21 waggons an He made 1,092 cab. 

hour, at 10 hours only, would team 1092 cubic yards. — I also counted all the men ^ '* ^ ^^^ ^^* 

employed during the 2 days, and took down the prices they were paid: there were 

2 Getters, to break down and cut the soil, and prepare it for the fillers, who had made a Details 

sub-contract with the CSontractor to fill this material for l^d. per cubic yard, and carry it of 

to the head of the inclines, and as the work done by each shift is 540 yards, it amounts to Expence 

£3. 19f . 7 id.; they are therefore getting 2i. lOd. each per day ;— tk^ Horses, which are ^f 

the property of the Contractor, cost 2s. Qd. for food, li. for diminution, and M. for shoeing ^^^^ 

and harness, makes 4f. ; the Boys are paid lOd. ; there are 7 horses and boys at 4f. lOd. 

per day, which gives £1. ISs. lOd.; — ^2 Lads are employed on the incline, who receive 

li. Sd. each for removing the tongue to allow the empty waggons to go up the hills, 

making 8f • id. ; and there are Teamers at the end of the embankment, and who do the 
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work at |if. per yard, which amoanti to £ 1. S«. M. for M6 ytrdi, (the work done by each 
shift,) the Teamert are therefore earning St. d|if, each per day ;— 8 men are Employed ia 
keeping up the road at S«. 6d. each per day, 8f • for each shift for the wear of the rope 
on the inclined planes, making Os. per day ; Is, for the wear of the wheels and sheaves 
for waggons, |<£> per cnhic yard, making lis. 4{if«; one gallon of oil 8s., and the 
He found it cime to boy for oiling lOd,, amounting altogether to £8. 8s. OdL for the half day, which makes 
3id. per cab. yd. ^^ ^^^ ^jgd. or less than SJif. per cabio yard, which I consider the true price.— I 

cannot state the exact number of men constantly employed, as they are perpetually 

varying : the work is measured up every fortnight, when the payments are made. — ^The 

Tht Rope is renew. Rope costs 34s. per cwt., and amounts to £28. including the carriage : I have calculated 

4 times a year. -^ ^ |^^ gQ ^^^^^ ^^ y^^ renewed 4 times a year.)— The large Waggons at Frimley cost 

Alio. jei6. for Wag. £15. 10s., and at Walton £15. 18s.; I allow £16. for them: we procure our iron 

wheels and axles from Newcastle : the frame of the waggon is of oak, the bottom elm, 
Descriptn. of same, and the sides deal ; some of them are sheathed at the bottom to assist the teaming, 

which is necessary in clay ; we contract for the iron, wood, and we pay 18s. for the 

making : I have supposed them to last 1| years, although I am confident they will last 

out the work or 3 years: Mr. Stephenson stated in his evidence that our waggons do not 

Mr. Stephenson's ^^'^ more than 1 cubic yard, but he must have alluded to the small waggons used at the 

Evidence. commencement, as our present waggons hold 8| yards. He also calculated the removal 

of the cutting at Is. 3if. per yard, although we have let some of it at M. and the Oppo* 

sition generally assumed the Company would never know the expense of the waggons, 

rails, &c., but I can state that I am acquainted with every expense, and I have given a 

detail of the materials, &c. which belong to the Company in the first instance, until 

by degrees the Contractor redeems them. A ccording to the Evidence given 

Ea^'thwo^hadblen ^^ ^' Ve9M in the House of Lords last year, earthwork has been executed at 

done for Ad, or bd. id. and M. per yard, and I have no doubt he is correct : he quoted the Stockton and 

Des. of the Stockton Darlington Railway, which although 40 miles long, cost only £400,000. or £500,000., 

and Darlington. inoluding all works, branches, shipping staiths, warehouses, and a large establishment 

It cost j^lO,000. of locomotive engines, which is less than £10,000. per mile. W ecross Walton 

^^^ ^' Common, also the former site of Walton Race Course, (which is full | of a mile from 

St.Geo.Hilli8S0ft. St. George's Hill;) the depth of the cutting as proposed was 106 feet, but it is now 

reduced to 80 feet, we having availed ourselves of the fall of the hill within the deviation 

of 100 yards, by which a great quantity of spoil will be avoided.- >■ 684,000 will be 

i^Tq^nli^JSi^' conveyed to the Mole Valley, and 760,000 to the Wey Valley, and 870,000 will be 

taken to ballast the road each way, making a total of 1,814,000; allowing 1000 cubic 

yards per day, and 250 days to the year, would give 250,000 per annum ; the Mole 

to'e«cQte^^^*^ ^*^* Valley would therefore occupy rather more than 2| years to execute, and the Wey 

Valley about 3 years, but the latter affords greater facilities for teaming, as the descent 
Westward is very rapid, and admits of being run down upon self-acting planes : I there- 
He cons, the whole fore have no reason to think the Southampton Railway will occupy above 3 years in the 
in 'd years. ^ ^^™^ execution, (without having recourse to work double shirts ;) if 800 yards only could be 

teamed in 1 day, it would not take above 3| years, therefore Mr. Looke^ and the 
CaTATVi! «®^«^ gentlemen who have stated it would take 7 years, must be in error; neither has 
Hill by the Oppo. there been any evidence to warrant their supposition that 1,500,000 cubic yerds were 
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required for the Mole Embankment, npon which they have made all their calcalatioift. Qnantitiei 

According to Mr. Giles's Section of last year, 1,195,966 cabic yards were to be ^^ 

carried to the Mole Valley, and 1,700,227 for the portion applied to spoil and to the Wey 
Valley, and 800,000 cubic yards of gravel were to be left in the hill for ballasting. I make ^^' ^^^«^'* ^^^^ 
the whole of the Mole Valley, according to the original Section, amount to 1,564,888 cubic originally. 
yards, 510,051 of which come from the East end of the embankment, %Dm the Surbiton 
Cutting, near Kingston: Mr. Giles's calculation is rather more, he makes it 1,685,183 ; 
(we took our dimensions from different drawings, and mine was to a very small scale) 
he also made 500,000 from Surbiton : even taking this amount it can be completed in 
4| years, at 1000 cubic yards per day, and 250 days to the year, or in 8 yean at 1500 cubic He calculated opon 
yards a day, which was the calculations we assumed. If we can team 1100 per day t^^i^^^ab.yds. 
with 4 teaming places, we can team 1650 a day by increasing them to 6, which quantity 
I have known done in 1 day at Hartlepool ; as 781 waggons were teamed in a day, (we 
can fill as many waggons as we please) which multiplied by 8} will give upwards of Instance of 2000 
2000 cubic yards a day : a large waggon can be teamed as easily as a smaller, as the the°&rtlepooir^° 
length of it does not make any difference, although the breadth does. T he whole 

length of the Mole Embankment, exclusive of the cutting, was 8 miles 886 yards, and I 
apprehend the extreme length of the lead would have been 5 miles: the average lead of Length of Lead St. 
the Mole Valley is upwards of 8J miles, and the Wey Valley 1| : the average of the Jj ^£l"' *''^^**^* 
lead of St. George's Hill is therefore 2| miles .^^—^Taking into consideration the 



great extent of tbe tunneling and bridge-work upon the Great Western, I think that He con. the Basing 
the Bath and Basing, together with the necessary portion of the Southampton line, would ^^ q^ ^^^*' 



take less time to execate than the Great Western. T here is from 800,000 to 

1,000,000 cubic yards of cutting at Shapley Heath ; the cutting at Hook is nearly on a u^^^^^^* 
parallel with St. George's Hill and Shapley Heath. T he method of teaming is 

attended with some difficulty, on account of the softness of the embankment ; when a 
loaded waggon is brought up to the end of the embankment, and discharged, the soil 
gives way, and the waggon descends or sinks. I have seen Mr. Grahamsley's Machine Mr. Orahamsley's 
at work upon the Newcastle and Carlisle Bailway, since the Southampton was in Method 

Parliament last year and I consider that it has a tendency to prevent this inconve- 
nience, and to expedite the teaming, and it is very easy to move the machine forward ; 
I observed that the difficulty was more in keeping it back, as the pressure of the earth Teaming. 

forced it forward ; they were consequently obliged to anchor it back ; and the machine 
is equally applicable for any indefinite length. 



of 



mmBBmmmami 



Er. DIONYSIUS LARDNER, LL.D. 

I have devoted a considerable time to the study of Practical Science and sulgects 
connected with Civil Engineering, having made upwards of 100 Trips upon the Liver- ^" attidnmenu in 
pool and Manchester Railway, and numerous experiments upon the power and speed of 
Engines of various construction. I have also written upon the same, and have corres- 
ponded npon the subject of Steam with Engineers and Scientific Men both on the 



K\. 



184 

His opinion upon Continent and in the United States. 1 have eyery respect for the opinions of Practical 
Ciril Engineers. Engineers, bat I consider that many are merely judicial men, who have not extensive 

powers of inference or generalization, which is a matter of Arithmetic, and I do not 
consider the Practical Engineer to be the originator of the Data, although some may 
claim the highest situation as Scientific men, but I have not been employed Profession- 
He was Frofestorof ally opon Railway or Locomotive Engines. I was Professor of Natural Philosophy at 
Lond. Un*i?eMity/ ^® London University for 8 years. I have examined the Sections of the competing 

lines, having given Evidence upon the subject of the Gradients in the House of Com- 
mons, of which I have made a Comparison, confining my observations between 
London and Bath. ■ - I have drawn two Sections, one of which has a very high 
summit, and the other a very low one, and yet both require the same total Power to work: 
The Comparison of Section No. 1 is supposed to represent two Roads, one half consisting of a continuous 
of^ 2^ Lines, ^forms "^'Dg Slope of 1 in 300, and the other a descending slope of 1 in 300. Section No. 2 
no criterion, it is the consists of short ascending slopes of 1 in 300, interrupted by descending slopes of 
must be taken. 1 in 300, (I take 1 in 300, in both cases, by which the necessary power to work them 

will be alike,) although the latter is a succession of Summits, and does not rise so 

high as the other, yet it will require the same Power to surmount, as by bringing all the 

ascending slopes to one end and all the descending to another, they will be found to be 

equal ; therefore the mere summit levels of two Sections does not afibrd any criterion of 

Gradient Formula. ^^ power that will be required, as every thing depends upon the graduation — " If you 

Add all Heights. ^^ ^ ^|| ^^^ perpendicular Heights which a Load has to be lifted in ascending, and then 

Sub. from same all subtract from it all the Falls of less acclivity than 1 in 250, or the Angle of Repose, 

Falls less than 1 in afterwards adding all descending slopes, which are more than 1 in 250, you will get the 

Falls above 1 in 260, number of perpendicular Feet which the power has to overcome ; " thus, '*a descending 

Total Summit plane steeper than 1 in 250 " will not return a proportionate power, t. «• it will not return 

more power than a plane of 1 in 250, consequently there is a loss of power. Icalculate 

rxcla. the Planesj that in passing from London to Bath, the greatest resistance on the Great Western Line 
151 ^d'^'^'^^^^^^"^ (excluding the Euston Square and Box Planes) would be 16^ lbs. a ton, and the greatest 
Do do Basi. Line resistance on the Basing line 18 lbs. a ton, which is the exact proportion ; returning 
18 lb. per ton going, from Bath to London by the Great Western, the greatest resistance which an Engine 

has to overcome would be 15| lbs. a ton, and on the Basing it would be 20 : if the plane 
Remar. upon same. ^^ ^ ^° ^^ ^^ changed to 1 in 250, it would be nearly 18 lbs. a ton, but this does not 

afford a fair comparison, on account of the 2 planes on the Great Western being omitted. 

^— — I have prepared a Table shewing the comparative Power required, taking 

The follow. Table &II the ascents and descents into consideration.— —The quantity of Mechanical 

f 43^640 nf'°'^ -(u Power ueccssary to draw 1 ton weight from London to Bath, on the Great Western, is 

1 in 202, therefore the same as would be required to lift 1,709,014 lbs. 1 yard high — and the 

167 832 ^U)s. with i'®?°l^ ^^ ^® whole is that 1 ton, carried from London to Bath by the Great Western, 

1 in 250, ^ and back again to London, would be equivalent to 3,540,065 lbs. raised 1 yard high, and 

the same upon the Basing, taking the plane of 1 in 202, would be 3,397,820 lbs., giving 
a difference of 143,640 lbs. in favour of the latter; — but taking the plane of 1 in 250, it 
would make the amount of the advantage 167,832 lbs., and the effect of this alteration 
of slopes will not cause any loss of gravity upon the line ; therefore, the advantage of 
the Basing is int he proportion of 330 to 354, with a slope of 1 in S02, and 337 to 3^4, 
with a slope of 1 in 250« 
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Calculatiok of the Amount of Mechanical Power necessary to draw a Ton from London 
to Bath, and from Bath to London, on the Great Western and Basing Lines, the Power heing 
expressed in the equivalent Numher of Pounds raised Three Feet high. 



GREAT WESTERN RAILWAY, 

London to Bath. 

Feet 
Sum of all the Rites . . 883 

Sum of all the Falls, not exceeding 1 in 250 243 



Fall at Box Hill, estimated at 1 in 250 
To he overcome hy Power 

Distance from London to Bath 



140 
51-98 

88-02 

Yards. 
192,588 



Friction at 9 Ihs. per Ton in Pounds 1 , -gg ogo 

raised 1 Yard . . . J ' ' 

Power to raise 1 Ton 88.02 Feet . 65,722 



Resistance from London to Bath 
Pounds raised 1 Yard 



*°| 1,799,014 



Bath to London. 

Feet 
Sum of all the Rises . . . 864-5 

Sum of all the Falls not exceeding 1 in 250 887 



27-5 
Effective Fall of Euston Square Incline 15-91 

11-59 



Friction 
raised 
Power to raise 1 Ton 11.59 Feet 



Ihs. 



at 9 Ihs. per Ton in Pounds 1 , -go oqq 
1 Yard . . . J * ^ 

8,654 



Total Resistance from Bath to London 1 i 7^1 q^/» 
in Pounds raised 1 Yard . J ^'^^^'^^^ 



BASING LINE. 
London to Bath. 

Sum of all the Rises . . • 
Sum of the Falls not exceeding 1 in 250 

Effective Fall of Slope 1 in 202 

To he overcome hy Power • • 



Feet 

480 

181 

299 
141-6 

157-4 



Yards. 
Distance from London to Bath in Yards 187,896 



Friction at 9 lbs. per Ton in Pounds) , coc tLc* 
raised 1 Yard . . . f 1'686^64 



Power to raise 1 Ton 157.4 Feet . 



117,525 



Calculation 

of the 

Amount 

of 



Total Resistance from London to Bath 1 , g^ . ^gg Mechanical Power 
in Pounds raised 1 Yard . I * ' 



Bath to London. 



required 
on both Lines. 



Sum of the Rises 
Sum of the Falls 

Total effective Fall 



Feet 
355 
480 

125 



Friction at 9 lbs. per Ton in Pounds 

raised 1 Yard high • 
Effective Aid derived from Fall of 

125 Feet .... 




Total Resistance from London to Bath 1 ^ ^qq ooi 
in Pounds raised 1 Yard . J ' ' 



Taking the Great Western, exclusive of the Slopes, and treating it as a Dead Level, The G.W. even tak. 
the mechanical power required in going would amount to 1,733,792 lbs. raised 1 yard exceed* the^BashJlr 
high, and it woold be the same in returning, or 3,467,584 lbs. altogether, and even then it by 70,274 lbs. 
woald exceed the total mechanical power required on the Basing by 70,274 lbs. raised 
1 yard high. 

I have likewise made another Calculation of the Power necessary to work 
both lines with the same results. The Table also includes the Speed subject to two 
different conditions, in one the maximum of Speed is limited to 30, and in the other to 
40 miles an hour, and the " Mechanical Power'' necessary to overcome every Slope is 
expressed in lbs, weight raised 1 yard high, the Resistance of every Slope is expressed 
in lbs. per ToD| the calculation being made upon the plane of I in 202: — 

B B 



Explanation 



of the 



next Tables. 
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GREAT WESTERN RAILWAY. 





nee in 

IS. 


1 




C 


Iradlent 
One 


Total 

Helirht 

above 


Speed in 
MUes 


Time. 


Time 
from 


Distance 
frtm 




Power 

expended 

nerTon 


Total 

Power 

expended 


loppy. Icsolts aseominf the 
gmtest allowable Speed to 
be Thirty MUes an Hoar. 




Rise. 


FftU. 


3 q . ' in lbs. 


1 
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Time of Transit 

by 

both Lines 

which is 

in favor of the 

Basing. 



Explanation 



of the 



Mechanical 



Power. 



The joorney from LoDdoD to Bath on the Great Western, allowing 30 miles an hoor as 
the maximum speed, and 25 miles upon a Level, would occupy 4 hours, 55 minutes, 
23 seconds, and on the Basing 4h. 50 m. 57 s.; from Bath to London on the Great 
Western 4h. 54 m. 44 s., and on the Basing 4h. 43 m. 40s. ; therefore both together would 
make Oh. 50 m. 7s. on the Great Western, and the same on the Basing Oh. 43 m. 37s.» 
the difference being 6m. 30 s. in favor of the Basing. The journey from London to Bath 
on the Great Western, allowing 40 miles an hoor as the maximum speed and 25 miles 
upon a Level, would be 4h. 44 m. 44s., and on the Basing 4h. 40m. 47s.; fro mBath 
to London on the Great Western, 4h. 40 m. 21s., and on the Basing 4h. 28 m. 368., 
therefore both together would make Oh. 25 m. 5 s. on the Great Western, and the same on the 
Basing Oh. 18m. 23s., leaving a difference of 6m. 42s. in favor of the Basing. 
1 consider this a fair mode of comparing the practical working of the two lines, (but I 
did not imagine my calculations would have proved so disadvantageous to the Great* 
Western at the time of my commencing,) as the Mechanical Power is a good general Index 
of the general power required, it is the 6rst approximation which an Engineer or Scien- 
tific Man would think of making, although there are other circumstances to be taken into 
consideration, as " the effect of Graduation upon the particular nature of Steam Power," 
which although a consideration of some moment is not the principal, neither can it be 
expressed exactly by numerical calculation, for which reason I did not take it into 
account, but I have included every thing that could be expressed numerically ; I have 
also taken the Mechanical Power in order to make it general, it may be applied to Steam, 
Water, Man, or Horse Power. If a spring Steelyard was attached to a trace and 
pulled by a horse, it would indicate the power he exerted, thus if it was 10 lbs. the drawing 
would be strained in the same way as a rope with a weight of 10 lbs. suspended to it, 
and if the horse exerted this strength for the distance of 10 miles, the mechanical Power 
expended would amount to 100 lbs. The cost of Fuel is in precisely the same proportion, 
although it varies according to the price but the proportion remains the same, 
and is about ^th of the importance, the remaining ^ths being expended upon the Wear 
and Tear of the Engines, (which alone bear almost as great a proportion as the Fuel,) also 
the Maintenance of the men, attendance upon the engines, &c.; the extra size of the same 
also forms part of the calculation, although a small addition in the power does not 
increase it, but a heavy Engine wears out the Road quicker and breaks the Rails 
oftener.- -Engineers bad no experience whatever in Rails at the time the Liverpool 

and Manchester was constructed, as they laid them down 35 lbs. to the yard, which was 
altogether insufBcient, and accordingly as they renew the rails they are laying them at 
50 lbs. a yard, and I believe even 60 lbs. are contemplated on some railways, which is 
quite sufficient to bear Engines equal to a plane of 1 in 250; and the only difference is 
the cost of the iron. An Inclination of 20 feet in 1 mile, or 1 in 264, does not 

require an Assistant Engine, but it must have an Engine made expressly for it, and of 
double the power of one upon a Iievel; if it can be avoidea H would be better, it would 
Remarks on same, be worth going ''any distance of less than double the length" to avoid it. 

I have likewise made another Comparison of the two Lines with respect to their 
average Power and greatest resistance, in which the results of the foregoing Tables 
are brooght together, as follows:— 



Mccha. Power only 
j-th the importance, 
the rem. ^ths is ex. 
upon Wear & Tear, 
&c. &c. 



()rigi.Rail8L.&M. 
tota. insufficient. 



1 in 264 does not 
req. an Ass. Eng. 
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Comparative Vtew of the Great Western and Basing Lines. 



Total Mechanical Power necessary to work the Line hoth ways, 
calculated hy estimating the Resistance upon each successive 
Slope from the Table of Gradients, expressed in Pounds Weight 
lifted Three Feet high • • • • . 

Difference of Total Mechanical Power in favour of the 
Basing Line • • • • • 

Total Mechanical Power necessary to work the Line both ways, 
calculated by allowing Nine Pounds per Ton for Friction through- 
out the whole Distance, and then estimating the Power necessary 
to lift the Load through the Sum of all the Rises, and the Quan- 
tity of this Power restored by the Sum of all the Falls • 
Difference in favour of the Basing Line 
Total Length of the Line in Yards • . . • 

Difference in favour of the Basing Line • 

Average Resistance of the Line, worked both Ways, in Pounds 
per Ton .••■••• 
Difference in favour of the Basing Line 
Maximum Resistance on ascending Slopes from London to Bath, in 
Pounds per Ton ••...• 
Difference in favour of the Basing Line 
Maximum Resistance on ascending Slopes from Bath to London, in 
Pounds per Ton ...•.• 
Difference in favour of the Basing Line 
Time of Transit from London to Bath, and from Bath to London, 
Thirty Miles an Hour being taken as the greatest allowable 
lutpeeci ••••••• 

Difference in favour of the Basing Line 
Time of Transit from London to Bath, and from Bath to London, 
Forty Miles an Hour being taken as the greatest allowable 
opeeQ •■••■•• 
Difference in favour of the Basing Line 
Length of an absolutely Level Line requiring the same Quantity of 
Mechanical Power . • • . • 

Difference in favour of the Basing Line 
Effect of the Gradients expressed in equivalent Increase of Length 

Difference in favour of the Basing Graduation 
Comparative Amount to which the Power necessary to work the 
Line both ways would be reduced if the Box Hill and Euston 
Square Planes on the Great Western were converted into absolute 
Levels, expressed in Pounds raised One Yard 

Difference in favour of the Basing Line • 

Greatest Resistance from London to Bath, exclusive of Euston 

Square Slope, in Pounds per Ton 
Greatest Resistance from Bath to London, exclusive of the Box HiU 
Slope, in Pounds per Ton • • • • 



Great V\^ettern. 



3,540,965 



8,540,960 
192,588 



9- J 879 



35-05 



29-93 



9 50 7 



9 80 5 

Yards. 
196,721 

4,183 



3,466,586 



16-27 



15-53 



Baaing^, 



8,897,316 
143,649 



8,397,320 

143,640 

187,896 

5,192 

9-0645 
0-1284 

17-96 
17-09 

20K)9 
9.84 

Ha Ma Oa 

9 43 87 
6 30 



9 18 23 
11 42 
Yards* 
188,739 
7,982 
1,343 
2,790 



3,397,318 
69,268 

17-95 

20-06 



Summary 



Compariion 



of the 



Power required 



on 



both Lines 



(with the Plane of 



1 in 202 



upon the Basing } 
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Comparative View of the Great Western and Basing Lines, with the Gradient of 

1 in 202 changed to 1 in 250. 



Summary 



Comparison 



of the 



Power required 



on 



both Lines. 



(with the Plane of 



1 in 250 



upon the Basing.) 





Great Western. 


Basing. 


Total Mechanical Power necessary to work the Line hoth ways 


3,540,965 


3,373,128 


Difference of Total Mechanical Power in favour of the 






Basing Line • • • . 


— 


167,832 


Total Length of the Line, in Yards 


192,588 


187,396 


Difference in favour of the Basing Line 


— 


5,192 


Average Resistance of the Line worked both ways in Pounds per 






Ton .•••••• 


9-1879 


9-0000 


Difference in favour of the Basing Line 


— 


0-1879 


Maximum Resistance on ascending Slopes from London to Bath, in 






Pounds per Ton . • • • . 


35-05 


17-96 


Difference in favour of the Basing Line 


— 


17-09 


Maximum Resistance on ascending Slopes from Bath to London, in 






Pounds per Ton • • . • • 


29-93 


17-96 


Difference in favour of the Basing Line 


— 


11-97 


Time of Transit from London to Bath, and from Bath to London, 


H. M. 8. 


H. Bi. S. 


Thirty Miles an Hour being taken as the greatest allowable Speed 


9 50 7 


9 43 37 


Difference in favour of the Basing Line 


— 


6 30 


Time of Transit from London to Bath, and from Bath to London, 






Forty Miles an Hour being taken as the greatest allowable Speed 


9 30 5 


9 18 23 


Difference in favour of the Basmg Line 


— 


11 42 


Length of an absolutely Level Line requiring the same Quantity of 


Yards. 


Yards. 


Mechanical Power ..... 


196,721 


187,396 


Difference in favour of the Basing Line 


— 


9,325 


Effect of the Gradients expressed in equivalent Increase of Length 


4,133 


— 


Difference in favour of the Basing Graduation • 


— 


4,133 


Comparative Amount to which the Power necessary to work the 






Lines both ways would be reduced if the Box Hill and Euston 






Square Planes on the Great Western were converted into abso- 






lute Levels, expressed in Pounds raised One Yard 


3,466,586 


3,373,128 


Difference in favour of the Basing Line 


— 


93,458 


Greatest Resistance from London to Bath, exclusive of the Euston 






Square Slope, in Pounds per Ton 


16-27 


17-95 


Greatest Resistance from Bath to London, exclusive of the Box 






Hill Slope, in Pounds per Ton .... 


15-53 


17-95 


Average Resistance from London to Bath, and from Bath to London, 






the Box Hill and Euston Square Slopes being supposed to be 






reduced to Levels, in Pounds per Ton 


9 


9 



Application 

of 

the above 

Tables. 



The length of a Line absolutely Level, requiring the same Mechanical Power as the 
Great Western, would be 106,721 yards, and in the case of the Ba3ing would be 
188,739 yards, including the Plane of 1 in 202, which would give a difference of 7082 
yards in favor of the latter, and is partly caused by the Basing Line being absolutely shorter. 

The average Resistance on the Great Western worked both ways would be 

0*1870 lbs. per ton, aod upon the Basing 9*0645 lbs. per ton, taking all the Slopes in 
both cases* 
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I have made all my CalcalatioDS by two different Formplas ; in one — I considered He made his calca. 
the resistance which the power had to overcome, from one end of the line to the other, ^ 
by Friction, which I then combined with the Mechanical Power by the before stated Description of tht 
process ; I added or subtracted them, accordingly as the gravity assisted or opposed ^^"^- 

the friction, which gave me the Mechanical Power required to transfer the load from one 
end to the other, and I then took it in the other direction, and added them together, which 
gave the Total Mechanical Power required.^— In the other — I took all the Slopes from Description of the 
one end of the line to the other, taking the common method of expressing the resistance Second, 

to the drawing power on each, viz. in pounds weight per ton ; from which Resistance, 
and the length of the Slope, I obtained by a simple arithmetical process the total Power 
required to draw a load from one end of it to the other ; having ascertained the amount 
of every Slope I added them together, by which I obtained the Total Mechanical Power 
in both directions — and the results were the same by each method ; in some cases they 

■ 

agreed to the unit, where they did not it probably arose from a few decimals being 

taken in one case and omitted in the other. I have included the Power absolutely Expla. of the way 

expended in working the Enston Square and Box slopes, but I have not made any plan^ontheG. W* 

allowance for the " Waste of power,'' which will be incurred whichever way they are 

worked ; viz.^ the power necessary to pull the rope back, or to work the rope, in the 

event of a single rope being used, but I have merely taken the power necessary to draw 

the rope on the slope. — I included in my Calculations of the Great Western, the first Do. the Gradients 

Gradient from Bath to London at 1 in 308 of 21 chains, and the first Gradient from ^ ^ u. . 

London at 1 in 343, both of which fall into the Stations, which may partly account for 

their introduction. If an engine and train were to arrive at the foot of an Inclination Calcula. how far the 

of 1 in 308 with a speed of 25 miles an hour, and at the moment of its arrival the "^'inergV would 

'^ take an Engine up 

impelling power was suspended, the engine would stop at a distance of 2280 feet up the 1 in 308. 
plane; but if the impelling power was continued instead of suspended, and the same 
pressure exerted as upon a level, viz. lbs. per ton, it would be brought to a state of 
rest at 6468 feet, as the power is less than the resistance of the plane, and if the same 
should occur in an inclination of 1 in 343, the number of feet would be 3024 and 7224 Do. 1 in 343. 
respectively ; therefore, if the ** vU inertia " would take them up those planes, lighter 
engines might certainly be used ; I believe the next in steepness (upon the Great Wes- Power req. < 
tern) are I in 473 and 400 : and the Power required upon 473 is 13^ lbs, per ton, and upon ^f thTo. W. 
490 it is 13^^, the difierence between 1 in 202 and 1 in 473 being nearly in the propor- 
tion of 2 to 1, or 50 per cent., as stated by Mr. Locke,— An ordinary Engine The Eng. upon the 
similar to those used upon the Liverpool and Manchester, is able to surmount 1 in 250, on 1 in 250. 
(there are two descriptions of engines used upon this railway, one class weighing 8 and the Des. of Eng. upon 
other 10 tons, and coupled, t. e. both wheels are worked:) Engines always go slower up ^^^^' 
the Slopes on all lines, and generally work below their power on a Level, keeping a AH Eng. go slower 
quantity in store to help them up the slopes. I think that an engine running 25 miles ^^ ^^^*' 
an hour on a level, would by its store of power continue at the same rate up the slopes, 
provided they were not too long, but it is desirable to have engines with as little ** extra 
power" as possible. If there was a Slope of 1 in 250 upon a railway, and the remainder Ohsery. upon Work, 
was nearly Level, it might be desirable to work it with an Assistant engine, but in the i^jf 2^°** ^^^^ 
case of the Basing there are so many slopes of 1 in 205, that it would be better to build 



on the 
Plane 
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Expla. of same 1 in 80 Engine expressly to sormoant them. — In ascending a Slope of 1 in 250, the Engine is 
is equafto^ Level o'^'iged to poll at the rate of 12 lbs. per ton, t. e. 9 lbs. to cover the Friction of the 

u reg. the Median, road, and 3 lbs. for Gravity ; bot in going back the pnll wonid only be 6 lbs. per ton, as 
Power and Fuel. .i j^ . u , ■> i* ■ - ■ ^ 

the fjrravity wonId retnrn the same relief to the moving power as it took away from 

it in ascending, and therefore, considered in reference to " Mechanical Power," is the 

same as a level; thns there is nothing lost by the Rises and Falls upon the Great Western, 

except apon the Box and Euston Square planes, where there is a waste of power in this 

way, ^' the Engine roust be built of a certain strength, and therefore of a certain weight, 

** in order to be able to exert the maximum pull ; and although it does not exercise it upon 

** the other parts, it nevertheless has to carry the increased weight," this Waste of 

Power applies to the Fuel, but not in the same degree as it does to the Wear and Tear 

of the Engine and Rails.- Suppose the Basing ascended at an inclination of 1 in 

Application 250, or 21 feet per mile, for one-half the distance viz. 58 miles, passing over a summit 

of the level of 1124 feet, and descended at the same inclination, it would be similar to a 

Level in reference to "Mechanical power," t. e. the inclination would be neutralized; 

^' but it would be different with " Steam power," because ** you must have a heavier 

engine to ascend, upon which there would be a waste in descending:" therefore, the 

above line would be better than the Great Western as regards the application of 

" Mechanical power in general/* (or Horse power) but not in the application of ^' Steam 

He pref. the most power," the more we can equalize the resistance in the latter, *' c^eteris paribus/* the 

better. I therefore certainly consider ** the most Level line is the best." 

Remarks upon ]jj|.^ Brunei's experiments upon the Canterbury incline, viz. of passing down at full 

and velocity in a carriage without a rope, and stopping it by the break, within 60 yards forms 

' no criterion of its safety, because the power of the Break is inversely to the load, and 

he ^ifopped lu^'n^^ although he may stop a waggon containing 5 persons, it would require a greater power, 

a heavy ooe. also more in proportion, to stop a greater load, one is a light feather in a single 

carriage, or 750 lbs., (averaging 150 lbs. each person) and the other a heavy Train of 

BoI'Ss a^dowiiwd* carriages weighing 50 tons, going down the Slope. A Train descending a slope 

tendency of 12 lbs. of 1 in 107 has a downward tendency requiring 12 lbs. per Ion to balance; and a 
^*' **"' carriage descending from the top of the Box Plane, from a stale of absolute Repose 

would arrive at a velocity of 48 miles an hour by Gravity only, (allowing Olbs. per ton 
Velocif 'In d ^ *^* ^^^ friction) occupying about 6J minutes in the descent, and whatever velocity it pos- 
thc same. sessed at starting must be added, thns if it was 20 miles an hour, the result would give 

66, (the engines generally arrive at the top of a slope at a speed of 20 miles an hour.) 

Upon starting from a state of rest, and proceeding by Gravity only without any power, it 

would acquire a velocity of 30 miles an hour after passing over 5612 feet, if the Break 

was then applied to check any further increase of velocity, it must exert a force of 12 lbs. 

m. f ., per ton throughout the remainder of the slope, a distance of 7588 feet, the total force 

Break must be 5 or 6 required would therefore be equivalent to 4,500,000 lbs. raised 1 foot high.* But the 

tlie Load to^stop i^. prcss**'*© of the Break upon the wheel must be 5 or 6 times the amount of the resistance 

required, or the proportion which the actual pressure of the former bears to the resistance, 

* The learned Doctor mast here have alluded to the total force required '« supposing the Break 
to be of a description capable of exerting a Power equal to the (iravity of the Load,'* but none of oar 
present Breaks resist in that proportion or act upon more than ^ or j of the total amount of Gravity ; 
the following lines explain the real power required.— ^c/tVor. 
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(supposing it to be Elm); thus to produce a resistaoce of 12 lbs. a ton we most press the 

Break upon the wheel with a force amounting to 60or 70 lbs. per ton. Upon the Enston The downvr. tend. 

Square Plane of 1 in 86, it must be 17 lbs» per ton, or 85 or 00 lbs. in the whole; the ^e 17 lbs. per Ton. 

pressure must be applied upon the velocity becoming rapid, which depends upon the 

speed with which it starts. I have seen the Break totally fail on the incline of Insta. of the Break 

1 in 06 upon the Liverpool and Manchester, (as stated by Mr. Stephenson in his j^^ ^ ^ 

evidence,) the Engineer having let the train down at considerable velocity, upon applying 

the break it completely failed and was burnt, and we did not stop antil at a considerable 

distance from the bottom, when it was found that the wheels of one of the waggons were 

broken, and had been dragging along the rails during the whole descent, which must have 

formed a more powerful check than the break, notwithstanding we went down at a 

most furious velocity, perhaps 40 or 50 miles an hour, we probably started at about 

15 or 20 miles. There is a Curve J of a mile from the end of the Box plane of Jths The Curve at the 

of a mile radius, which is objectionable, as it has a tendency to throw the waggons on hottom of ***®^^* 

the outside of the rail, and a very slight pressure added to which, would turn them oftf 

particularly if the former should occur at the upper corner of a joint rail, which Remar. upon same. 

after they have been used a short time are seldom flush; this tendency increases in the 

same proportion as the square of the speed and the smallness of the radius. With a 100 Tons have a 

load of 100 tons travelling 50 miles an hour it would amount to 03 lbs. per ton, or [hc^®out^r*"Lu^''of 

0,300 lbs. altogether, upon a curve of Jths of a mile radius, which would apply accord- 93 lbs. per Ton, 

ing to the weight; if the waggon was loaded with 5 tons, then the outward tendency upon f Mile Cur vei 

would be 5 times 03 lbs. At 40 miles an hour it would be 57 lbs. per ton, or 5,700 lbs. ^Ijh*- *^ j|9> 

4/ lbs. at 35, 
altogether; at 35 miles an hour it would be 47 lbs. per ton, or 4,700 lbs.; at 30 miles an and 33 lbs. at 30. 

hour 33 lbs. or 3,300 lbs., the pressure would be upon the flanches of the two outward 

wheels, upon which it would be divided. ■! therefore consider the Curve at the end of 

the Box plane to be highly dangerous to the passenger train descending from Bath, and 

I think' it would be necessary to lower the speed from 23 miles, (which is the average) to 

20 miles an hour, in order to descend with any degree of safety. ■ I also recollect Instance 

an Accident arising on account of a Curve on the Liverpool and Manchester line, which of an 

prevented the Engineer seeing a train of stone waggons occupying the road in . . , 

advance, although a signal was made to cut off the steam and put on the breaks, (which 

he alleged he did) yet the velocity was so great that we dashed the former to pieces, 

but as there is provision made in the passengers' carriages to prevent the effects of a 

collision, and being likewise protected by the Engine, we escaped, although some of the 

passengers were much bruised ; — Accidents are not likely to occur on Curves if proper 

precautions are taken, unless the Break should fail. If it was worked by a single rope, 

and it was to break, I do not think any resistance would stop the train dead, although Remarks 

it would g^dually effect it, if applied the moment it broke it would prevent their 

descending, but the vis inertia will not extend far ; — A Break is not likely to act as well 

upon a long as upon a short plane, as the train may get beyond its power. — The space Power of Breaks 

of I of a mile would not be sufficient to stop it upon the Box Plane, neither do I think 

they would have much effect upon a great velocity. T he circumstance of Mr. 

Locke's having descended the Tunnel for goods on the Liverpool and Manchester of Inc. Planes. 

1 in 48 from a state of rest, without applying the break, does not prove that it is not 

C c 



arising from 
a Carve. 



upon 



upon 
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dangerous, as by the time it arrived at the bottom the velocity mast have been 54 miles 
an hour; he must have taken especial precaution; this Tunnel is used for Goods exclu- 
sively, there being another for Passengers.' Mr. Brunei has referred to the 
A very dangerous inclination of the Lowther Arcade, about 1 in 107, in illustration of the little danger to 
tn the^eve"^^ ^^^^^' be anticipated, which cannot apply to any more than the appearance: and au incliuation 

quite inadmissible upon a Railway would be scarcely perceived by the eye.- 
The Box Plane 2| The Box Plane of 2| miles is also objectionable, on account of 1| of it being in a 
1 cs long. Tunnel : I am nut aware of any parallel, and nothing but an overruling necessity 

can justify it, as the Power requisite to pull a load up a plane of 1 in 107 is greater than 
The Power re(|uir. is required upon a Level, in the proportion of dO to 9, or nearly 3| to 1, and requiring a 
cimi" th" L% proportionate increase in the consumption of fuel, which will produce an increased 
Coniparisun of the destruction of atmospheric air : compared with a Tunnel of similar length, but upon 
V?"*"'^ ^^ ^^^ .'? a Level, it would be equal " to one nearly 6 miles lonir and feet hisrh, (as 

this Tunnel with ^ ^ , ^ o » \ 

one upon a Level, the proposed height is 30 feet) the breadth being the same in both cases,*' and I 

cannot conceive such a Tunnel in the middle of a line exactly practicable. - 

I consider Mr. Brunei in error when he says the Tunnel will not affect the atmosphere ; 

Do. with Coals. ^^^ ^^^ ^^ <^oal would be intolerable, and if coke was used it would not be merely the 

Do. with Coke. gas which would escape from the combustion, but the gas decomposed in the atmos- 

phere,which mixed together are similar to that which is found in wells, or carbonic acid 

Obsv. upon Shafts, gas, which in large quantities is fatal to life. I have assumed in my Calculations, 

that tlie Shafts will not produce any effect upon the passing train, although they will 

Their insufficiency, probably ventilate it for the next, (which I consider the extent of their utility) and 

I consider that some other means must be resorted to carry it off: it is impossible 

to state what degree of foul air would remain in the tunnel, and affect the next train ; 

but part of it is sulphuric acid gas, a small portion of which will produce serious 

inconvenience, as 1 gas pipe in 10,000 left open in the streets frequently docs ; it is 

^ „ . only to ima£:ine a street contracted into a tunnel to judge of it : This air is lighter than 
Efffct of an Engine J "^ ... 

in the Tunnel. the atmosphere when it comes out of tlie chimney, being hot, but it becomes heavier 

when cold : all the high pressure steam that works the engine ascends the chimney, 

not with the natural force of draft, but blown with prodigious violence, and forming a jet, 

carrying along with it the noxious air, and striking the roof with such force that 

it rebounds on the 6rst carriage like a ball, and when the steam is condensed it issues in 

the form of a white cloud of particles of water, and goes off with the wind, but this is 

, i. r i^ t not the case with the foul <]:ases, which are incondensable: The passage of a load of 

I lb. of Coke per o » r o 

Ton per Mile Lev. 100 tons through the Box Tunnel, allowing i a lb. of coke per ton per mile to draw a 
The quant, of noxi. train upon a level, would deposit about 3000 lbs. of noxious gases incapable of sup- 

<iase8 form, by ihe . ,.^ . , . , ,/v--rii 

Fuel in the funnel porting life, VIZ. carbonic acid 1077 lbs., azote 1077 lbs., and an uncertain quantity of 
would br 30J»0 lbs. sulphureous acid, (perhaps 150 lbs.) which varies according to the different kinds of coke. 

The Media. Power It is the Mechanical or horsepower (horse power is equal to 33,000 lbs. raised 

regulates the speed. ./.,., . vi.i ii i^i- ... ■ ii 

1 toot high per minute) which would regulate the time occupied m passing through the 

tunnel, and not the actual consumption of fuel, although the rate of consumption does*; 

To ^^l"!*' the same ^jj^^^ « ^j^^ jj^qj^q Fuel consumed per minute, or per hour, the greater will be the Horse 

be incr. in the pro. power,'' and although the Smoke consumed by the engines would be in the proportion of 
with a Lev. ^^"*^' 30 to 9, it does not follow that an engine in the proportion of 30 to 9, as compared with 
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those used upon a level, would pass it at the same speed as upon a level, unless the Rem. upon wrk. the 
*• Fuel consumed " was in the same proportion, a weak as well as a strong power "®*">y*^'^"-^"8r« 
may be produced at a rapid rate. If 30 is consumed in a tunnel 30 feet high, 9 will be The Fuel consnmed 
consumed in a tunnel feet high, and it is not essential to compare the lengths, because g^c^d *that* uswl 
the Consumption of Air throughout will depend upon the Total quantity of Mechanical upon the latter in 
Power expended ; the effect produced per yard, or per mile, will be the same in both 

cases. ^There is not as great an objection to a Tunnel of 1^ miles upon a Level ; Expl. of same. 

it is the slope which forms the difficulty : the Passengers passing up the Box Tunnel would 
breathe the same quantity of vitiated air, for the same length of time, as they would in a 
Tunnel of 9 feet high and nearly miles long upon a Level, the breadth being the same in 
both cases : there is no consumption of vital air, practically speaking, in passing down, 
although they would vitiate the air in a small degree: in the event of 2 trains meeting if 2 Trains meet it 
in the tunnel, those descending would receive the ill effects as well as tliose ascending, ^"* "® ^° ^ ^' 
and the consumption of air under these circumstances, in comparison with a Tunnel of 
the same length upon a Level, would be in the proportion of 18 to 30, but it is not very 
likely to occur. A fair Comparison between two Tunnels, one upon a Slope of 1 in Remar. upon same. 

107, and the other upon a level, the necessary power required to work each being in the 
ratio of 30 to 0, would be by supposing 3 Level Tunnels, each 9 feet high : and the 
passengers would breathe the same quantity of vitiated air in each case, the length not 
affecting the question.- ■ It depends upon circumstances whether an Assistant Engine 
working from behind would affect the passengers ; it would not if the air was in a state 
of repose, but they would be involved in all the foul air of the leading engine : much 14 q^ 15 MlWcs an 
depends upon the relative velocity of the current, which might sometimes be equal to Hour the most upon 
10 miles an hour, but 20 would be a very high wind; if less rapid than the velocity of 
the train it would not blow any bad air upon them, possibly it might overtake them, 
(they do not exceed 14 or 15 miles an hour on the slopes of the Liverpool and Man- 
chester) but I think it very unlikely : (short tunnels are more likely to be ventilated from 
the ends.) ■ Assuming an engine upon a Level has the power of drawing 9, there 
is no difficulty in conceiving that an Assistant Engine may be made capable of drawing 
21 at the same velocity, which together with the other would make 30, by which they 
would continue up the plane at the same velocity as upon a level, by consuming fuel and 
atmo8pheric air in the same proportion. The Plane of 1 in 96 upon tlie Liverpool and 

Manchester is generally worked by an Assistant Engine, (but in cases where the train ?'*?®*^^Air" ^ ?" 

J ^ ^ , the L. and M. work. 

IS underloaded they go up alone,) which frequently delays them, as it may be employed by an Assis. Eng. 

upon another train, sometimes it is not lighted, (there is the extra cost of keeping an Light loads go up 

alone 

engine always ready for use, whether required or not,) and I have known them come 

to a dead stop upon this plane. ^The Gravity upon the Box Tunnel would amount 

to xiT^h part of the load, thus if the load was 52 Tons it would amount to 1,088 lbs. and Obs. upon work, the 

taking the Friction at 9 lbs. per Ton gives 468 lbs. upon 52 Tons, which added to the ^^^^^y^^Stati.Eng. 

Gravity would give 1,556 lbs. as the power of Draught necessary to overcome the load, Calculati. of same. 

exclusive of the weight of the rope, which would require to be 7 in. in circumference, 

and d| lbs. per yard, at which rate an endless rope 5 miles long would weigh 57,000 lbs., 

and according to Messrs. Stephenson and Locke's Experiments, which appear very satisfac- . . 

tory, Uie resistance may be taken at ^th its weight. Therefore ^Vth of 57,000 lbs. will Jf^LoS.^^ *'' *' 
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4752 lbs. the Power give the force Decessary to pnll the rope op, which alone amonnts to 4752 lbs., making a 
or 3 times more than Total of 6308 lbs. (the Power required for the rope compared with the load, is therefore in 
the Load. ^q proportion of 3 to 1). Now 25 lbs. palled at the rate of 15 miles an hoar is eqaal to 

^hoo^r'l^Ho/.^p'^^^^ 1 Horse power, therefore 6308 lbs. pulled at that rate would be equal to 252 Horse power, 
Itiirooldreq.anEn. and two Engines would also be required, one to work while the other was being repaired, 
of 252 horse powr. ^|^^ Stephenson has stated the Engine at 70 Horse power,) an Engine of 140 Horse 
for the'ibl'&^M.'pia! power is intended to be used upon the Tunnel now making upon the Liverpool and Man- 
chester for Passengers and Light Goods, which is 1 mile long 1 in 100, upon which 50 tons 
will be an ordinary load, including carriages, which therefore bears out my calculation, 
(I do not apprehend that there will be any foul air generated in the latter tunnel, except by 

Des. of workings the respiration, if it is worked by Stationary Engines). It is incorrect to suppose that a 

the'jL.^and'Vl. ^^^^ ^i ^^^^ ^^P^ ^^" ^^ sufficient on account of the Inclination being less than that in the tunnel 

upon the Liverpool and Manchester (1 in 48 and 2,000 yards long, upon which they use a 
6 inch rope) in which case the load brought up by the Locomotive is divided into 5 or 6 dif- 
ferent portions, and drawn up separately in loads of 25 tons each, (this system would not 
do in the middle of a line, on account of the time it occupies,)at about 10 miles an hour, 
Obseryat. upon the but the rate at which they travel does not affect the strength of the rope, the Length mast 
Rope for an Incline. ^^ taken into consideration but not the Acclivity, as far as the Rope is concerned, unless 

there is an increase of load, it balances itself, thus, '' if you put an Endless rope over 

a pulley actually perpendicular, and apply a Power to put it into motion round the pulley, 

you require the same force as you would with the same rope upon a level, as it balances 

He consid. a 5 Mi. itself," (the steepness would affect a single rope). I therefore believe a 5 miles Rope 

ope imprac ic. .^ impracticable in the common sense of the word, and that no one would attempt it, yet 

Do. single Ropei. it is within the bounds of Mechanical possibility. A Single Rope would be only 

half the weight and half the resistance, yet the Power required to draw it back and 
unroll it would be considerable, however a small Locomotive would be equal 
to it, but as the Fuel would cousume the vital air in the Tunnel it is objection- 
able, and it would also be an extra expence in the consumption of Fuel; the cost, 
also wear and tear of a rope is considerable; the rope upon the Liverpool Tunnel is 
spliced twice a week, and the Sheaves and Pulleys are constantly being repaired, there are 
Obj. to the Basing. 220 pulleys in a mile, which cost from 15«. to 20s. each.' To sum up, the Engines 

Thvi Ell^^ must he of the Basing must be built capable of exerting a greater pull than those of the Great 
ln7ho'rToP^0?olTi Western in the proportion of 20 to 15{, they must be stronger and heavier, and the 

power necessary to carry this increase of weight is so much power to their comparative 

disadvantage, but it is erroneous to suppose that as the Engines are built capable of 

^ exerting this greater Pull, that they will use it throughout the line, they will only bring 

it into action upon the Planes, by which there will be no waste of power. There is also 

the increased Wear and Tear of the Railroad if the Rails are not of equal weight to 

resist the above, or the interest of the capital necessary to make them so. 1 believe these 

Ohjec. to the G. W. ^^^ ^^' ^^^ disadvantages upon the Basing. — The principal objections to the Great 

Euston Plane, Western is the waste of Power upon the 2 Inclined Planes at Euston Square and Box 

Box Plane, Hill, also on account of the latter being partly in a Tunnel, and situated in the middle 

Tunnel and Curve, ^f^^^^ jj^^^ ^j^jj ^ q^^^^ ^^ ^j^^ f^^j ^f jj. ^j j^ ^^^ ^^y^^^ ^^ ^^e remaining Tunnels on 

the Great Western Line) : I am quite sure that the idea of working the same by a Rope, 
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endless or single^ mast be abandoned, and recourse mast be had to an 'Assistant Engine, He cons, the Box 

however objectionable; a Stationary Engine is likewise a waste of power, as the fire ^^Ass^Enff. ^ ^ 

mast be kept ap all day, with the steam roaring oat of the safety valve, always ready 

for action ; bat I am not sare whether an Assistant Locomotive coald work ap a Plane He doubts whether 

of 1 in 86. The remaining Gradients being better, lighter Engines may be used apon JJI,;!kup^"tLEM^ 

them, which would consequently diminish the Wear and Tear upon the Rails and 

Engines, and the cost of the latter would also be rather less. I am therefore of He pref. the Basing 

opinion, after considering the several advantages and disadvantages of both lines, ^° '^^' 

that the Basing Line is the most preferable, particularly for Passengers, independent of 

the communication with the Thames. 



Ex. Mr. JOHN URPETH RASTRICK, C.E. 

I have practised as an Engineer 40 years, and have been consulted upon nearly all HisEx. and Works, 
the several railways laid down since 1824, and I have travelled upon every railway 
in the kingdom. I executed the Kenyon and Leigh Railway, which forms the junction He was Engineer of 

between the Bolton and Leish and the Liverpool and Manchester, which is 2| miles the Kenvon& Leigh 

, and of 2^ mi, 

loniT, and cost £13,500. : I also executed the King's Swinford, which is a line connected ^. 

® , , , . . . ^^^^ *be King's 

with some iron works, and 5 miles long including its branches ; it commences with an Swinford of 5 mil. 

Inclined plane, the loaded carriages bringing up the empty ; a Locomotive then takes 

them 2 miles, when another Plane takes them to the bottom : the engine runs at a rate of 

7 or 8 miles an hour, which is above its power, but it is seldom out of order. I also |^.^^ ^^^^ Stratf d 

executed the Stratford and Moreton, which is 16 miles long, and worked by Horses : the andMoretonofl6m. 

only circumstance attending the working of a Locomotive engine in place of the latter is 

Des. of sane* 
that the chairs and rails must be heavier, and the tunnels a little larger : (the fish-bellied 

rails are used upon the three last mentioned railways). I was the Engineer under Do. the Gra. June. 

the Act for the Grand Junction, (I laid out the line from Birmingham to Basford) which ^ "^^ ^** 

is also intended for Locomotives : I was directed to take the shortest possible line, without 

considering difficulties : the Company afterwards put it into the hands of Mr. Locke, ^^« of ^vnt. 

under whose direction it is executing, Mr. George Stephenson being the Consulting 

Engineer, and they have rejected 42 out of the 52 miles which I laid down, and I will 

stake my respectability as a professional man that they will regret it. ■ I was also 

Consulting Engineer on the Dublin and Kingstown Railway, which is opened, and I 

believe answers.' ■! have been largely engaged in the Manufacture of Steam Remarks 

Engines all my life ; I was apprenticed to my father, and employed in the construction 

of them for the first 5 years, but I have resigned manufacturing for the last 8 or 10 

years. 1 have also given much attention to the subject of Locomotive Engines for the connected with 

last 1 1 or 12 years, (manufacturers of steam engines can at any time turn their attention 

to them, and it has. been the case with many others besides myself) : I also combine ^^^^^ ^^ "^^'^ 

with it every information. I communicate with Mr. Dixon, .of Manchester, the 
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Resident EDginee^ of the Liverpool and Manchester, upon the subject, by which I can 

draw as good conclusions upon the several engines as though I had made them ; but I 

do not consider that an individual who has not made an engine can have the experience 

of a manufacturer, or be as capable of judging of their economical working. 

Lond. and Binning. I was also engaged, in conjunction with Professor Barlow and Mr. Nicholas Wood, to 

He was one uf t)ic select the pattern entitled to the Premium which the Directors of the London and 

jud;:e« when they Birmingham offered for the best Rail and Chair, none of which were of a description 

gave ur rem. tor best ° ... 

Kail aufl i'hair. tliat we could recommend to be employed. 1 also gave Evidence in Parliament upon 
Mr.R. Stephenson's their Bill ; £ considered Mr. Robert Stephenson's Estimate (£ 1,875,537.) too high, and 
first Estimate. ^^^^^ ^^^^ before Parliament I objected to support it on that account, (I believe Mr. S. is 

Aver. o f same. U.Gc/. in the habit of making his estimates high in order to prevent opposition in Parliament, 

and to cover any unforeseen contingencies) : we apportioned it differently ; he estimated 
>lr. KastrickN do. the whole at Is. M, per cubic yard ; 1 left a larger amount than usual for contingencies. 
The Perm. Hails are £374,473., (17 percent.) in order to cover the difference between us, by which I brought 
Lrma.^o*Mhe'Line! '^ ^^ ^^^ estimate, (his price for the same was £ 105,406.) 1 calculated upon the Contractor 

using the Permanent Rails and Chairs belonging to the Company, but he would find all 

Details of his Estim. other materials, including sleepers, &c. My estimate for Clay was ]|J. for getting. 

For Clay, do. 2d. for filling, Irf. for spreading, Bd. for the first half mile, and 3d. for every successive 

Chalk, ^ji^ ^f i^^j . Jq Chalk, {d. for getting, 2\d. for filling. Id. for spreading, and the 

* same ratio for leading ; in Sand, id. getting, and the remainder similar to clay ; Stone 

Marl* and Marl, 2c/. getting, 2d. filling, l|c/. spreading, and lead the same as before ; Red 

Red Sandstone Sandstone in the neighbourhood of Meridon was Qd. getting, 2id. filling, \{d. spreading, 

and the lead was the same as above : these calculations were made upon the supposition 

of Horses being used upon the teaming, (at least I do not think I intended Locomotives, 

Teaming with Loco, as I have allowed a very high price). If an Engine properly constructed for the purpose 

of Hor'sts, ^ ^ * ^^ used, it might be done for Id. or IJrf. per cubic yard, or about half the price of 

or \d. to lid c. yd. Horses, but much will depend upon the length of the road. Some soils do not require 

spreading, as sand, which teams out of the waggons at once, and forms itself into an 

embankment; clay, on the contrary, comes out in very large pieces, perhaps 2 feet 

square, in the Summer ; I always describe then> in my Specifications to be cut into 

A vera, of his Price pieces of not more than 6 inches. I think I averaged the whole of my Excavations at 

"'^ ' ^" '^ ' 13|(/., allowing Bs. M. a day for the navigator*s wages, which I did not consider too 

high. Nothing is more fallacious than making a calculation with particular 

reference to one railroad, and applying it to another. 1 was also called as a 

witness to prove the applicability of Locomotive power on the Liverpool and Man* 
Chester, and I established the principle on the first application to Parliament for a Bill. 
The Basinfir Line can I have looked over the Gradients of tlie Basing Line, and I do not find any Plane 

Power. * ^ ^^^ ^^^^ cannot be overcome by Locomotive Power (without Assistant Power) at a rate of 

20 miles an hour, which is about the general speed, and by generating or reducing the 

quantity of steam it can be regulated to suit every inclination upon the line : I find it 

He prefers heavy best to have Engines above their work rather than below it : and it was by my advice that 

°^"'^^' the Directors of the Dublin and Kingstown used heavy Engines on their line in preference 

He has alw. used the to light ones. I have always used the Permanent Rails in the construction of the 

Works. ^^^^9 which is a great saving ; they sometimes became bent, but we easily straightened 
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iliem» and the injury was very trifling. -The commencement of a great work always The comm. of great 

proceeds slowly, the materials not being provided causes considerable delay.— works alwrays slow. 

I have made a Comparison of the Gradients on the competing lines from Calculation, His Comparison of 
taking all their several undulations, as I should any other mechanical subject, com- 
mencing from the level of the Depdts in each case, (but I am not aware of their difference 
in height.) "The Sum of all the rises from London to the Summit on the Basing The Rises from Lon. 

Line is 480 feet, and the same upon the Great Western is 319 feet 9 inches, leaving a favor oVtheG.'w!" 
difference of 160 feet 3 inches in favor of the former. From the Summit to Bath by 
the Basing the rise remains 480 feet, and from the Summit of the Great Western at 
Swindon they fall and rise up again to the Tunnel ; and the Sum of all these rises from 
London to Bath amounts to 383 feet, tlierefore the Rise upon the whole distance is only 
97 feet in favor of tlie Great Western. The Sum of all the rises from Bath to Ditto from Bath to 

London by the Great Western is 364 feet inches, and by the Bath and Basing 355 feet, ^^ f^v. of the G. W, 
which leaves a balance of 9 feet inches in favor of the Basing ; the rises from the 
Summit of Burbage by the Basing Line towards London is 350 feet« and the Sum of all 
the rises from the Summit at Swindon towards London by the Great Western is 313 feet 

9 inches ; this leaves a Balance of 30 feet 3 inches in favor of the Great Western. 

1 have also made Calculations of the Power required on each line. It is a funda- p^J^ req'on^othli! 

mental principle in all calculations to determine exactly the force exerted by a certain 

power. It is generally understood that 33,000 lbs. raised 1 foot high is equal to 1 Horse 33,000 lbs. rais. Iflt. 

Power, which is my basis ; having ascertained the Friction (which I have taken at 

10 lbs. per ton) and the Resistance, I multiplied them into the length of the Railway : He all. 10 lb. per 
the Gravity depending entirely upon the inclination, I take the difference between the 

Sum of all the falls and rises, and then ascertain what Power would be required to raise His Formnla for 
1 ton up that height, which I reduce to the height of 1 foot, as the standard upon which calc^^^a- «»^e above, 
all Mechanical calculations are compared, t. e. as so many lbs. raised 1 foot high. Applicati. of same. 

As the Sum of all the Rises on the Great Western from Euston Square to the. Summit Rige upon the G.W. 

at Swindon is 319 feet 9 inches, and the Sum of all the Falls within the same distance from Lon. to Summit 

269 feet, 
is 50 feet 9 inches, there is consequently a total rise of 269 feet ; now the distance 

being 79 miles 41 chains, which if reduced will make 419.826 feel, which multiplied by io"f 41° ^|f""® 

10 lbs. per ton, gives the Friction over this distance equal to 4,108,260 lbs., and the p^i^j^-Qn ^^^ g^^j^e 

Altitude to be surmounted, or the Gravity to4)e overcome, is 269 feet, which multiplied 4,198,260 lbs. 

by 2240 (the number of lbs. in a ton) gives 602,560 lbs. as the Gravity to be overcome. Gravity of the above 

whichadded to the amount of Friction ffives 4,800,820 lbs. raised 1 foot high ; which is 602,560 lbs. 

the Power required to take 1 ton from London to the Summit of the Great Western: — Total Rcsistanci* 

the Sum 

is a fall 

leaves a total rise of 475 feet to be surmounted ; the length being 71 miles 67 chains, 

and reduced to feet as before, makes 379,302 feet, and multiplied by 10 lbs. gives p^'cJ^oif' 3 fdSO^O 

3,793,020 feet as the amount of Friction : the total Altitude or Gravity to be surmounted Gravity 1,064,000 

is 475 feet, which multiplied by 2240 gives 1,064,000 lbs., and added to the amount of Total 4 857 020 

Friction, makes a total of 4,857,020 lbs., leaving a difference of 56,200 lbs. raised 1 foot — — - 

high in favor of the Great Western r—the Power required to take 1 ton from the Summit To the BasingSum. 

at Swindon down to Bath is 1,161,000 lbs., and from Burbage upon the Basing Line 



ver requirea 10 take i ton irom ijonaon 10 me dummii 01 me i^reai wescern: — Total Rcsistanci* 
I of all the rises from London to the Summit of the Basing is 480 feet, and there f >800,82u lbs. raisd. 

o ' 1 ft. bigh to draw 

of 5 feet between those points at the Mole embankment, which being subtracted 1 Ton. to the Sam- 
. . 1 . /> ..«^ /• . . . . I .1 • .1 . . »i -1 />« ■ • mit of theli. \V. 
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1,082,201 lbs.. leaving a difference of 78,850 lbs. in favor of the Basing, after dedacting 

from this amount the advantage of the Great Western np to the sammit, or 50,200 lbs«, 

Differen. from Loo. a balance will be left of 22,050 lbs. in favor of the Basing, npon the whole distance 

[n favor on'l^BMi' ^^^^ London to Bath. The result of the Calculation from Bath to London is as 

follows: — the Basing Line from Bath to the summit at Burbage, including the level 
plane at the Eastern end, will require a power of 2,012,800 lbs. raised 1 foot high : — 
the Great Western from Bath to the summit at Swindon, including the tunnel, will 
require a power of 2,140,500 lbs., leaving a balance of 472,030 lbs. in favor of the 
Great Western ; and from the summit of the same down to Euston Square requires a 
power of 3,050,107 lbs., and 2,720,020 lbs. upon the Basing, leaving a balance in favor 
of the latter of 030,147 lbs., from which must be deducted the balance in favor of the 
Great Western, from Bath up to the summit, which leaves a balance upon the whole 
DifT. from Bath to distance of 457,787 lbs. in favor of tlie Basing, which added to the amount of its 
London 4577^7 lbs. advantage from London to Bath, makes the total advantage of one complete trip from 

London to Bath and back 480,404 lbs., thus the average each way is 240,223 lbs. raised 

Ave. Power to take 1 foot high in favor of the Basing Line. The average Power to take a ton 1 mile 

l'^^Viv?*** ®" ^'*? upon the Liverpool and Manchester is equal to 50,415 lbs. raised 1 foot high : upon 
to 56,415 lbs. raised the Great Western it is 53,742 lbs., and upon the Basing 52,075 lbs.: the difference as 
Ditto on the O. W compared with the Liverpool and Manchester is about -^Vth, and as compared with the 
53,742 lbs. Great Western is V^th of the whole power required upon these lines in favor of the Basing 

52,975 lbs. Line. This power is the Power required to take 1 ton of goods only, but as it is 

always accompanied by a certain quantity of ^' Dead Weight," (the tender, coals, water, 

&c.,) it is necessary to increase this power in the " same ratio which the dead weight 

bears to the weight of the goods," in order to arrive at the real degree of power 

10 Ton Eng. 1 1 in. required. — An Engine of 10 tons weight, and 11 inch Cylinders, would be 

Tol's'^riJ a^eJe? ^apa^'® ^^ ^^'^^S ^^^ ^^"s upon a Level, including the weight of the Engine 

and tender, fuel and water (4 tons): the Carriages for the Goods being ^l-f^ 
Total Dead W^eight tons, makes the dead weight 41-,^ tons, the weight of the goods is therefore 

T ^Vw 'rht f ®^i^<fty *^°*' ®' ^^ ^^^ proportion of 1^<^ to 1 compared with the whole Train, (the 
Goods 68 ^^B^. weight of the goods generally bear a proportion of 2^ to 1 to the weight of the carriages). 
Pow to take 1 Ton The Power to take 1 ton over a mile upon a Level being 52,800 lbs. raised 1 foot high, 
52.800 °lK? Raised ^''owing 10 lbs. per ton for Friction and the Dead Weight, would increase the Power 
1 ft. high. required for the same to 84,001 lbs. raised 1 foot high, and the Ratio of the dead 

fihluh^^^^ ^**^' weight to the general weight of a train would be increased by the use of Assistant 

Engines. The steepest Gradient upon the Great Western, excluding the Box 

Plane and the fall at Euston Square, also a short rise of 1 in 308, is 1 in 473, upon 

The (}. W. would which an Engine of 10 Tons and 11 inch Cylinders would be required for a load of 

withal l^in?"cyHSi' ^^^"^^ '^^°^> ^^^ S^^^^ ^^*S*^^ «f ^^^ ^*>^'« ^"^'» ^«"'d therefore be 74,% Tons, which 
alio. 74 /^'j Tons is the utmost the Engine would draw up this inclination, much less would it proceed up 

gross Loud. ^^^^ ^^^ Plane, but an Assistant Engine would be required of 12| tons, and 13|ths inch 

1 he 15ox wo. reo. a i» • xl i"*! -w^ r% ^ • 

12^ tons Ass. Eng. cylinders; the Plane at Euston Square of 1 in 80 will require a Fixed Engine to assist 

with 13i cyl. in taking up the train, with the Locomotive Engine and Tender, and if they travel at the 

req! a"o2 hcTrTpow. ^^^ ®^ ^^ °^^'®* ^^ ya^out, it must be of 102 Horse power, with ropes, chains, pulleys. 
Fixed Eng. drums, barrels, &c. ; if a Locomotive Engine was descending at the same time that 
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another was ascending, a oonsiderable degree of power might be saved, but I appro- Remar. upon same. 

bend that they would always wind up the moment they are ready, without waiting for 

another Engine; therefore the above stated Locomotive would work throughout the 

whole distance, at least I consider that would be the most practical mode of working the 

line. The greatest Inclination on the Basing from Bath to the foot of the incline The Basing Line 

of 1 in 202 ; of 14 miles 14 chains is 1 in 560, which an Engine of 10 Tons and 11 inch EnJ^Tin! CyShT. 

Cylinders will work backwards and forwards, and if the line was continued on to Bristol next Bath. 

it would run about 1 1 miles further at nearly the same speed ; the Engines with Obs. upon the cmp. 

Passengers upon the Liverpool and Manchester run through the whole distance of about 

30 miles without taking in fuel or water, which is the utmost that I should recommend En^. should not run 

above 
time. 



an Engine to go, it would be highly injurious to continue beyond that distance, as the *^®^® *^ * 



fire bars become clogged by clinkers, a certain portion of the coke also runs into glass 
or cinders, the Engine therefore requires to be opened and cleansed, oiled, &c.; a 
saving of time would be efifected by taking a fresh Engine, and proceeding at once with Remarks on same. 

the train, leaving the old one. The next Plane is 1 in 202 for 6 miles 54 chains, after 

which there is another ascent of 1 in 528 for miles 40 chains; the next is 1 in 264 for 

3 miles 20 chains : the first of the above planes is near Bulkington Mill, 14 miles from 

Bath, upon the summit of which there is a Level of 4 miles 3 chains, when there is an 

inclination of 7 miles 28 chains of 1 in 250, making the distance from the foot of the 

Incline of 1 in 202 to the foot of the Incline upon the Eastern side of the summit at »^ 

Burbage, 27 miles 65 chains long and 1 in 250, upon which I propose to work an Engine of An Eng. of 12 Tons 

12 Tons with 13^ inch Cylinders; the same Engine would return back, and as the the 1 in 2ol &^^. 

highest inclination is only 1 in 250, it would becomparatively easy work.*—— I propose 

dividing the remaining distance to London (64 miles 30 chains) into two Trips, the first 

Engine would run 32 miles 10 chains, and the second 32 miles 20 chains, each being 11 And 2 more 

Tons weight and 12 inch Cylinders; as the greatest inclination upon this distance is Q^f(^ Cnext^Lond?) 

1 in 330, (they would run at a greater velocity than 20 miles an hour upon the level 

portions of the Line): — If the Inclination of 1 in 202 upon the Western side of the If the Plane of 1 in 

Burbage Summit is altered to 1 in 250, the size of the Engine would be reduced, the |^ leJs Powerf.^Enff. 

cylinders would be from 13^ to 12f inches, and the weight from 12f tons to 12 tons. will do. 

If the Locomotive Engine is not run to the bottom of the Plane at Euston Square, but Rem. noon Euston 
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ai lae jLiOuumuuve j:«Dgiae is oui rua lu ine Douom oi cue jriaue at jziUsiud oquaro, uui Kem. noon is 

left at the top, and a fixed Engine employed to wind up the train (W^^ tons) without ^^^^^^ ^'^"®* 
assistance of any kind, an Engine of 132 Horse power would be necessary, — and a Horse It wonld req. i 
or small Engine would also be required to drag the carriages wherever they were wanted °^' ^ 
upon the small Plane at the bottom in Euston Square, (of about 572 yards long.) 

I have also Calculated the Power by another mode, and with as nearly as possible He calculated each 
the same results, I have taken each inclination separately, taking \be Friction at 10 lbs. fh^g^ere^lts^'^^ 
and the Gravity equal to the inclination: (if an ascending line, the Gravity must be £xpla. of Gravity, 
^dded, if descending, it aids the Friction;) by which I find the Mechanical Power required 
over that distance, this method of taking the inclinations leads into decimals, which 
requires a long process to arrive at the conclusion accurately, but it is not the case 
with the former mode, which I consider the most correct. ■ I have likewise made a He proved it by 

Calculation of it another way, by which the Power required to take 1 ton of Goods "^^"**' proeeit. 
upon an average of both ways over 1 mile of the Great Western came to 03,485 lbs, 

D D 
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Wh. ^ave a Balance raised I foot high, and apon the Basing, taking into account the weights of the different 
riwd WuWe^^ sized engines, dead weight, &c., to 99,708 lbs., leaving a balance of 777 lbs. raised 
fav. of the Basing. 1 foot high, npon every mile in favor of the Basing, which also conBrms my former 

statements, and I am confident my calculations are right, as I have had them checked 

Avpr. Exp. on the two or three times. 1 find the average Expenceof 1 Ton of Goods conveyed each way 

(i. W. of I Ton carr. ^qqIj 1,^ 5,. Q^^^rf. upon the Great Western, and is. lO^rf^rf. upon the Basing, although I 

Do.ways i8tM. ^iPirQ, 

have taken the most powerful Engines upon the latter, a difference of about liVo^f- 
Do.Ba».^#.10^fl^ijrf. per ton, which multiplied by their weight, or 43^ tons would make it 5*. S^^i^d. in favor 
Dif.infa.Ba«l/J^</. of the Basing Line. I consider 00 lb. Rails are sufficiently strong to carry these 

60 lb. Rails qnite Engines, although very heavy: (Mr. Robert Stephenson states in his evidence they are 
Eif'inM oTSLng! capable of carrying 10 tons) : the great Wear and Tear of the Engines hitherto has 

been throagh the weakness of the Rails, but if they are made of sufficient weight I 

consider Heavy Engines will be found the most advantageous, although they should 

His reasons cause a little more Wear and Tear of the rails; I have always recommended the use of 

for them, (the best Engine that I am acquainted with, is that which I recommended to the 

preferring Dublin and Kingstown Railway, which weighs 11| tons with the water, and has 11 inch 

Heavy Engines, cylinders). The Rails originally laid down upon the Liverpool and Manchester were 

only 35 lbs. to the yard, which occasioned great expence with the Engines, and they 

cannot be made of a suitable weight on account of it; if they make the Engines 

sufficiently strong they destroy the Rails, therefore they are working under great 

Eng. should alw.be disadvantage; I have always found that Engines which are tied down to their power are 

2i.liove their work 

generally out of order, but it is seldom the case when they are sufficiently powerful; I 
His reas. for prefer, prefer the Parallel Rails, as it allows of the blocks being placed closer together, thus 
Fish Bellied! ^ ^ extra strength can be obtained to carry heavier Engines should they be required, an 

arrangement which cannot be made with the Fish-bellied: (I consider Professor Barlow, 

in his pamphlet upon Rails, demonstrates the superiority of the Parallel Rails in the 

He does not consi. most satisfactory manner) : the heaviest Rails which are at present used are 45 lbs., but 

used heavy enough. ^ ^^^^ always considered it would be more economical to increase them,— — T made a 

His Report to the Report (7th March 1820) previous to the opening of the Liverpool and Manchester, 

L. and Al. in 1829. ^p^^^ ^jj^ comparative merits of Locomotive and Fixed Engines, in which I took the 

He took Locom. at annual expence of a Locomotive at £367. 4s« 4</. which calculation was made upon 

'* '^^ "' Engines exclusively connected with Coal Mines, but running upon a good length of 

Railway at a speed of 5 or miles an hour. (There is no difficulty in adjusting the 

machinery of an Engine to make it run 20 miles an hour, the piston must merely be 

Messrs. S. and L. made to work a shorter stroke, and the wheels increased in diameter). Messrs. Robert 

^3^' 12# UW ^ *' Stephenson and Locke published their " Statement of the Expence of working a 

Locomotive," about^ 12 months afterwards, in which they stated it would amount to 

£324. \2s. lOcf., and insisted that I had considerably over-rated it; notwithstanding 

The Rocket Eng. their then recent experience of the Rocket Engine, (which obtained the prise of £500. 

opeuinf L?and m! ^^ ^^^ opening, I was appointed one of the Judges upon the occasion, in coqjunction 

with Mr. Nicholas Wood, and Mr. Kennedy,) which bad then been running 6 months on 
Account of saine. this line, and it was considerably improved in construction compared with the Engines 

upon which I formed my data, but experience has shewn that neither of our Estimates 
were sufficienti (we assumed a speed of 5 or miles an hour, which forms no comparison 
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with onr pregent rate of 80) w ■ M r> Robert Stephenson states in his evidence that Mr. R. Stephenson 
the Engine at Wiilesden cost £1500. a year, or £5. 2s. a day for 300 days; and wmL^n^jfd?''^! 
referring to his details of same, I cannot nnderstaod why two people should be employed per Day. 
to pomp the water, (I certainly do not know the depth of the well which oommanioates Mr. Rastrick con. 
with the tank,) the Fireman, or the person that attends the engine should do it when the ' '^ ^^^" * 

latter was at rest, and I think 24«. or S7«. a week is quite enough for the Engine-man 
for 10 hours work, (the wages on the London and Birmingham are £ 2. 2s. in considera- 
tion of their working as long as may be required, without extra charge), he should also His reasons 
attend to the fire without a Fireman at \%s. (my late partner's (Mr. Foster) engine man 
is paid 21s. Qd. and he attends to the fire) ; I am sure the Repairs cannot amount to 
15s. per day, a good engine will not require any for the first six months, those on the same. 

Dublin and Kingstown have not yet been repaired, with the exception of a few brasses, 
(I san state this positively, being a Shareholder); he has also allowed lOs. a day for the 
Depreciation of the Engine, arising from its getting old, they are of comparative less 
valne every day ; but it is not always the case, as many of the Engines on the Liverpool Many Engines on 
and Manchester after running a number of years and being repaired, have become ^^"^ter ^now than 
better than they were originally, (the Engine which has run the greatest distance upon when originally 
the Liverpool and Manchester, was made by Mr. Berry of Liverpool). I therefore 
consider his calculations are made upon Engines running 20 miles an hour, working to Mr. S.'s Galea, are 
their full power, and under totally different circumstances which forms no criterion of ^^* il^^^En* ^^ 
the expence of an engine for leading earth at about i or 5 miles an hour, which is quite 
suflScient speed, (but 8 or 10 would not affect the amount of Repairs or Depreciation); 
an Engine of such expence is quite unnecessary, although the cost of Fuel in the Details 

neighbourhood of London may add considerably to it : all the Engines in the North bum f .i^ ^ r 

Coal, (at about 5s • M. per ton), the expence of which I took at £ 111., if Coke is used 
it will nmke an addition of £40. upon an Engine of that size ; this brings my Estimate Working an Engine 
to £407. 4j. 4c/., which divided into the number of working days would give £ 1. 7s. id. . 

per day, and I am quite satisfied that £2. 2s. is sufficient for a suitable Engine ; if 
I were a manufacturer, I would engage to furnish one for that price, as it is not work- 
ing above } of the day* I calculate the cost at about £ 550., which would be worth about 
12| years purchase, supposing it to last 20 years, I make it about £ 100, 4«. per annum, in- 
cluding Repairs and Depreciation (I took the latter at £ 55. IQs.) The Engine before men- Mr. R.'s Engine 
tinned which I made for my partner, (the only Locomotive that I have constructed), has Kimr's^Swinfo d 
been at work upon the King's Swinford ever since the opening in 1829, and the expence cost £360, per An. 
of working it amounts to £360. or £370, a year; (both Mr. George Stephenson and 
Mr. Booth came down to see it before they commenced their own Road)« ■ I used Locomotives were 
Locomotives upon the Kenyon and Leigh for the removal of earth, as it was desirable » ^'^^ ^\ . , 
to get it finished by the opening of the Liverpool and Manchester ; they went a certain for the 

distance on the former line to bring materials, and then passed about 1 mile upon the ^^^^^^ ^ ^^ * 
Kenyon, part of which was laid down permanently upon stone blocks, and about 100 yards Account of same, 
was temporary and upon sleepers, but quite solid, (if the Railway had been well laid 
over them they would have lasted as long as stone blocks) : there was merely two 
ends of an embankment to join together, and to the best of my recollection it did not 
take more than one month, the Temporary Railway preceded the Permanent one but a 
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Loco. Tery ailyin. very short time; oar reason for applying the Locomotive was on accoant of the aneven 
in wet weather. surface of the road, the season being exceedingly wet the horses were working np to their 

knees in clay, which prevented their proceeding sufficiently rapid ; the weight of the 

Locomotive did not canse any settlement of the embankment, (bat it could not well take 

Sand is the best place during the short period of the works, being only 6 or 7 feet high); I also consider 

riD. lu . ^^^^ ^^^^ ^^^ 1^^ ^^^j ^.^1^ safety in the formation of Embankments 30 or 40 feet high 

in Sand, which is the best material for forming embankmeots, as it soon comes to a 
Observ. upon same, settlement: I remember a case in which I ordered a line to be kept 2 feet higher apoq 

a Sand embankment, to allow for settling previous to the rails being permanently laid, 

and I was obliged to take 18 inches off again; Mr. Treadwell* executed the work under 

me, who I believe to be a honest and skilful Contractor, the men did not work in 

doable shifts, neither was the locomotive used until the last fortnight, (for which he paid 

There were Planes £2. 2«. a day). I had a Plane of 1 in 211 upon the Grand Junction, (in conse- 

orig. on the Grand <]°CDce of being obliged to rise over one of the streets next Birmingham) which 

Janction Railway, jf r. George Stephenson considered extremely dangerous, and objected to, on accoant 

of its being next the Station, (there was also a 7 miles plane upon the same line at 

1 in 214) but Euston Square Plane would be considerably more dangerous, as it 

Objections to the descends immediately into the Station. ■ The Box Plane is also very objectionable. 

Box Plane. it will neutralize much of the most perfect part of the line, and prevent their 

availing themselves of gravitation ; on the contrary, they will be obliged to make use o 

breaks to check it : the Inclination of a Railroad should be arranged in such a manner 

as to render breaks unnecessary, as they destroy part of the power; although I do not 

consider there is any danger in descending a plane of 1 in 107 if the breaks are properly 

attended to, but you dare not let the engines run down amain, as they would arrive at a 

Calcalatton very great velocity by the time they reached the bottom. — I have calculated that a 

Velocity in descen. carriage started at the top from a state of rest, would acquire a velocity of about 

the same. 43^ miles an hour by the time it reached the bottom, occupying about 5 minutes 

40 seconds in the transit, and if started with a velocity of 20 miles an hour, it would 

attain ili^^u miles, which would be exceedingly dangerous. I should therefore recom- 

Advantage of a mend that all Rises should be brought within the Angle of Repose, or 1 in 250, which 

^"^ ^" requires very little assistance from the engine, and by shutting off the steam in 

descending, the piston would be acting against a vacuum, which alone offers consi- 
derable resistance; it is therefore better both for the economy and safety of the concern. 
Cost of Carriage The Cost per mile of 1 ton of goods, drawn upon the plane of 1 in 250 by the 

heaviest engine required upon the Basing, (an engine of ]2| tons weight, and 13f inch 

cylinders) would be l*05498c/. in ascending, and '05866 of Id. in descending; but as 

the Basing. the above engine possesses more power than is required for 1 in 250, as it is calculated 

for 1 in 202, which plane is intended to be altered to 1 in 250, the weight of the engine 
will consequently be reduced to 12 tons, with 12| inch cylinders, which would make 
the cost 1*04782(7. in ascending, and *05826 of id. in descending. I have likewise 

made a Table of the Power required, which includes every thing, as follows : 

* The party that is now employed upon the Soathampton Railway nnder Mr. Giles. 
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Comparison of the Power and Expence of Workiko the Great Western Line of 
Railway, and the London, Basing, and Bath Line of Railway. 

The Great Western Line of Railway to he worked hy Locomotive Engines of 10 Tons Weight, Plan of Working 
with Two 11 Inch Cylinders throughout, having a fixed Engine of 102 Horse Power to assist in ^"^ "• ^' 
taking up the Train at Euston Grove Incline (an Ascent of 1 in 86), and an assistant locomotive 
Engine at 12^ Tons Weight, with Two 19| Inch Cylinders at the Box Hill Incline (an Ascent of 
1 in 106). Total Length, 109 Miles 34 Chains. 

The London, Basing, and Bath Line to be worked by locomotive Engines of 10 Tons Weight, Do. Do. 
with Two 11 Inch Cylinders, from Bath to the Foot of the Inclme of 1 in 202, (14 Miles 14 *^« Basing & Bath. 
Chains). Locomotive Engines of 12 Tons Weight, with Two 13^ Inch Cylinders from the Foot 
of the Incline of 1 in 202 over the Summit at Burbage, and to the Foot of the Incline of 1 in 250 
(27 Miles 65 Chains), and locomotive Engines of 11 Tons Weight, with Two 12 Inch Cylinders 
over the remainder of the Length (64 Miles 89 Chains) to London. Total Length, 106 Miles 
88 Chains. 

The Rate of Travelling 20 Miles per Hour, and the Weight of the Goods conveyed being Table of Power and 
48^^ Tons. Expence. 
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Object, to working The only advantage of working the Box Plane by a Stationary Engine woold be 
a Station. Emt\ ^ ^^^ clearing it of smoke ; bot in the event of an accident, the ropes and pallies will 

be very much in the way, and when one train ascended, another coald not be passed 

until the former was wound up, and the rope sent down again; if they pass up 

alternately, or first one side and then on the other, they mast cross over at the bottom 

Do. Assistant Eng. which will occasion considerable danger and delay :— I should prefer the nse of Assistant 

lns«ff. of Ventil a Engines if the tunnel coald be ventilated. I consider the more Shafts used the 

^ greater will be the confusion in the draughts, as they vrill counteract each other. The 

Sogges. for Ventil. best way of ventilating a tannel is by one Main Shaft in the centre, which should be 

proportioned to the draught required to clear the tunnel, and as it shoald be well 

supported at the bottom, and carried up exceedingly strong, it may become expensive. 

Bern, on the draught I should prefer placing them upon one side, similar to the chimneys of Iron Works, (of 

imneys, c. ^^ich I have built many) which are frequently 2 or 300 yards from the works, into 

which all the smoke is led, and the higher the chimney the more powerful the draught : 
Pow. req. to work we are also obliged to keep them at a considerable distance off in coal pits.— If the Box 
be 3 times that used ^ ^^ ^^ worked by an Assistant Locomotive, it must be twice the power of the engine 
upon a Level. that takes the train, and both engines must work up to their full power ; consequently 

Comp. of the Box there will be three-times the smoke of 1 locomotive with 11 inch cylinders : but the 

Claverton Tannel being upon a Level, the engine need not exert more than §ds its power 
Smoke in the formr. in passing through ; the Smoke in the Box Tunnel would conseqaently exceed that of 
comp.^with^latten ^^^ latter, in the proportion of 4J to 1. — ^The respective lengths of these tunnels bear a 

proportion of 7 to 5, the Box being 1|, and the Claverton 1| miles, and there is no 
diflicnlty in making Shafts in either case, it being merely a matter of expense, and the 
Difficulty of Ventil. higher the shaft the more powerful the draught. We have no experience in the venti- 
lation of a tunnel connected with such powerful engines, it is a problem yet to be solved. 
I cannot concur with Mr. George Stephenson if he said " he had no objection to a 
tunnel 20 miles long,'' as it would be impossible to ventilate it, and therefore would be 
The Tunn. of 1 Mi. dangerous. I think a Tunnel of 1 Mile is objectionable, there is one of that length 
Swan, very ^hadW "P^'^ ^^^ Leicester and Swannington, and although it has a number of shafts, it is 
ventilated. extremely badly ventilated : I went expressly to inspect it during the progress of the 

London and Birmingham through the House of Lords, which I was supporting; I 
Description arrived at the mouth of the tunnel the moment an engine was passing, and I attempted 

once or twice to enter but failed ; it was full 10 minutes before the smoke cleared out, 

although there was a strong gale blowing into it ; they certainly use coal upon this line, 

but I do not think the use of coke upon the Box Tunnel would make much dif- 

Injurions Effects of ference, the difficulty would be nearly the same.-— When Coke is used a quantity 

using e. ^^ carbonic acid is created, which is very noxious, being what is termed choke 

damp, into which if a man puts his head he instantly drops ; it is similar to the air in 
the Grotto del Cane in Italy. I should not have any objection to pass through the 
Tunnel, but if it could be avoided it would be much better, considering it is a public 
The Line proposed passenger railway.* ■ I have seen the Plane suggested instead of the Box, and I 
most preferahfe. certainly prefer it ; it is of much greater length, but less slope, and would have saved 
His Report reg. the an amount of power equal to 246,187 lbs. raised I foot high. I made a very full 

exec, of the L. & B. „ j voluminous Report to the Directors of the London and Birmingham Kailway 
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immediately npon their obtaining the Act, (Meiars* Robert Stephenson and Palmer 

also made Reports,) bnt as it was a prirate communication, I do not think I am 

jnstiGed in going into«the details of it; however, I recommended the works to be ^® recom. them to 

,-,, ••• f -m^ cxc. the Works hy 

advertised, and let by Contract, also Secanty required to the amount of 10 per cent., Contract 

and I divided the line into 8 Contracts, of which I made estimates. I was the first Was the first En^. 

that practised the system of letting works by Contract, having introduced it npon the ^ ^ which was ' 
Kenyon and Leigh : the Directors at first insisted it should be executed similar to the ^P^^ }^^ Kenjon 
Liverpool and Manchester, viz. apportioning the work out to difierent men, and em- 
ploying a number of Superintendents, as they considered it the most economical ; (they 
also thought that I should not get any person to undertake it my way) ; however, I 
refused to do it by any other mode than contract, as it would have occupied so much 
more of my time. I was in the habit of going over the works on ce a month, to see Descrip. of same. 
that they were going on satisfactorily, having a Resident Engineer, who informed the 
Directors the amount of money to be paid. — The system of letting the Work in several Comparison of Con. 
" Small Contracts'' may be executed as cheaply as ** Contracts by the Lump" under good 
management, as the Superintendent may of course make the same saving as the 
Contractor, provided he has equal experience, but it is not likely ; although an Engineer 
is supposed to be as well acquainted with and capable of superintending this department 
as any other, yet not having devoted his attention exclusively to it, he cannot be con- 
sidered as competent as a Contractor. I recommended the system of Contract with a 
view of getting people of capital to undertake the work, who could find Security ; by which 
the Engineer would be relieved of all trouble and anxiety attending the minutiae of the 
same, and it would also be equally beneficial to the Company. I would not undertake 
the management or execution of any works by the system of '' Small Contracts,'' as I 
should always be responsible to the Directors for the execution of it, which I never 
intend to be. The Cost of Fencing upon the Stratford and Moreton was about Fencing Stratford 

£220. per mile, (or 2«. Ocf. a running yard for both sides) which includes posts and t^dfo/both sideft! 
rails, quicks and side drains.— -——The expense of Ballasting, laying of the blocks, 
and finishing the surface, depends upon the situation, also upon the quantity used ; I Ohs. npon Balltt»t. 
have used it under the blocks only upon some lines, where horses were not employed.— • 
I have been along the Southampton Line nearly as far as Basing, and I found the Do. on the Bu(fin|^^ 
principal part of the excavation at Shapley Heath in sand, which is very favorable, as 
upon tbeir digging il out from the bottom, it falls over at the top ; they have been obliged 
in some places to drive a few piles to keep it up. I have also been over the country from Do. Bradf. & Bath. 
Bradford to Bath, and I found plenty of material for ballasting, as the Oolite stone ranges 

all round Bath : (I think a Line between these places is practicable, but I cannot say Hemarks upon a 
. . 1 . 1 . I . * -wr 1 A V« . . * • l^inc between Do. 

positively without making a survey : the Kennet and Avon Canal passes between them, 

and is level all the way from Bradford to the Dundas Aqueduct, which forms some 

criterion). Ballasting is very scarce upon the London and Birmingham Railway : I Ballast very scarce 

have been over every portion of the line, and I observed at Wiliesden that they were 

actually carrying oyster shells to ballast pert of the line ; there are some situations were Account of same. 

a little may be procured : between Watford and Triag it is principally in chalk, with bat 

few flints : at Blisworth they would be well provided, as the greater part of the cutting 

is In stone : some of the Contractors told me that they had prioed it as much as 8a* in 
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He allow. ^880. per their estimates : I estimated the sarface material Id my estimate of this lioe at £880. 
the^L^^Mid B**** °" P®' mile, I consider the average qaantity of earth that can be removed in 1 day 

depends entirely upon the means and skill of the party exeoating it; I am qaite sure 
He thinks 2000 ca. that I could succeed in teaming 2000 cubic yards per day, but it would lie more 
per dTy^ teamed ej^pengJYQ idan ^q usual method, although much depends upon circumstances, as whether 

the cutting was very deep, or the embankment was raised in 1 or 2 lifts: I have never 
Although he has not had occasion to team more than 5 or 600 a day, in which case the embankment waa 
teamed above 600. ^q f^^^ ^.^^^ ^^j j^^j 2 teaming places upon it, (4 places might have been obtained by 

placing the rails close together) and was executed by the usual method. I consider 
He consid. 800 the 800 cubic yards a day the average throughout the year with 4 teaming places, which 
of 250^dTys?** ^^^ (allowing 250 days) would give 200,000 cubic yards per annum.— I reckon there are 

about 250 absolute working days in the year, and as you can work much longer than 

12 hours upon some of them, 300 makes a fair average throughout the year. About 

Arer.nam. of Days 20 waggons, containing 3 cubic yards each, is the average work of 1 hour. AnEmbank- 

tLre^^rf o^' 2&0 "^®°^ ^^ ^^ ^^^^ ^^S^ ^^^^^^ ^^ ^^^^ ^° ^ ''^^^ ^^^ ^^ depends upon the nature of the 
possi. work. Days, soil ; I would endeavour to make it in one if it were entirely in sand ; a strong clay is a 

Method of fonning long time consolidating, and is therefore best carried up in small lifts : there cannot be 

a better mode of forming embankments than the method adopted on Turnpike Roads 

with three- wheel carriages ; I have known an embankment upon the same, of only 20 feet, 

executed in 5 lifts, in which case the frequent passing of the waggons tended much to 

Do. on Tarnpike consolidate it. The most advantageous plan is to widen the top of the embankment, in 

car. up in many ^rder to get in teaming places, and as you go on dress the slopes down towards the 

Lif^- bottom, so as to preserve that number, (which is the most I have ever known used) ; it 

Method, of work. 6 can be arranged with a slope of 1} to 1, but it can be done better at 2 to 1. The 

works can be executed with much less comparative difficulty in Winter, if the material 

is favorable : rain would also pass off a high and dry road^ but working in clay causes 

Frost affects Railw. considerable delay. — The effect of Frost upon Railroads is very trifling, and the Liverpool 

very trifling deg. ^^ j Manchester has never been stopped by snow ; it is the custom under such circumstances 

Precautions against to place 1 carriage before the engine, which presses the snow down on the rails, and 

clears the road : we remedy it on the King's Swinford by fastening 2 besoms upon the 
engine, which sweep the rails as they pass along, I have been in London the last 

6 or 7 weeks, during the whole of which period I have been engaged upon this business,* 
and in making the several calculations, &c., with the exception of a short time occupied 
in attending the Assizes at Stafford. 
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JEi'. Mr. GEORGE LEATHER, C.E. 

His Experience. I have been actively engaged during the last 30 years in various Engineering Works, 

previous to which I superintended the execution of the Surrey Iron Railway from 
He is Engineer of Wandsworth to Croydon. I am Engineer of the Aire and Calder Navigation, which 
Navigation. Company have found it necessary to lower their dues very much, in consequence of the 

Obser. upon same, opening of the Leeds and Selby Railway for the conveyance of Goods in November 
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18Siy (it opened for Passengers in the September preceding,) bat the quantity of 

general merchandize carried by the Canal has increased notwithstanding; we have a 

Railway about 1 mile long connected with the Canal, and another of If miles is going to 

be made. 1 have been employed in the superintendance of 7 Railways, amongst I>o. Clarence Rail. 

others the Clarence Railway, having been called in to revise the Plan, I also assisted in 

the procuring of their 2d Act: and I then laid out the mode of executing the works: 

theysubsequentlygotinto difficulties, and called me in a second time.— — ——Ihave been ^^ ^^^^ ^be Cal. 

1 , _, ,. o I ^ . T. .■•>«•» . ■ . . « of the Gradients of 

engaged upon the Gradients of the Competing Lines with Mr. Rastnck during the last comp. Lines wi. Mr. 

5 or 6 weeks, and prepared the Table given in by him from our calculations ; I also ^"k"^^'*t"ife*r^'^u7 

perfectly agree with the several statements, having gone minutely into and proved them 

to be correct, ' I have been over the London and Southampton Line and inspected 

the works nearly as fa ras Basing. T he extent to which Locomotives can be Obs. upon the use 

used upon Embankments depends upon circumstances, as the nature of the soil and ^ oco.on man. 

whether it takes long in subsiding, which regulates the laying down of the rails and 

sleepers; London Clay requires some time, but Sand and Gravel, of which there is a 

preponderance upon the Southampton Line, consolidates almost immediately. 

Sand is likewise the most favorable material to team : (a large waggon will hold about Sand is the most fav. 

3 cubic yards of Sand, but not above 2 of Clay if it is very strong:) I should think 900 Ytfs. of it may 

about 000 yards of it might be teamed in a day of 10 hours; 250 is about the average of be Teamed in 1 day. 

positive working days in the year, but as we are able to work double shifts during a 2 Yds^of Glav bat 

considerable number, the fair average number amounts to about 800. I think 3 of Sand. 

wooden Sleepers may be advantageously employed during the formation of a Railway, ^^ ^V^'^^* IT 

but I do not approve of them for a permanent support, if stone can be obtained at any j^femo. Blocks and 

reasonable rate.— The cost of Earthwork varies according to the country and situation. Sleepers. 

■ ■ I prefer Letting the works in large Contracts if I can get respectable people to 

undertake them, as a large Capitalist has great advantages over petty Contractors, and between 

^ * ¥Jtt oil 

consequently can execute them more economically, but if a Company could find a ^^^^ts. 

trustworthy Contractor, and were to supply him with Capital, they would be enabled to 

make the same saving. — I executed many years back some works of small amount by Remar. upon same, 

the system of small Contracts, and by bestowing great attention they did not amount to ^^* 

any more than they would have cost a Contractor, whereby I saved his per centage, but 

It is di£Bcult to find Overlookers sufficiently competent and trustworthy: small light 

works are also much easier let by this system than works containing large cuttings. 

■ My Contracts state generally that the Contractor shall be paid '' such sums on Terms of his 
aooount as may be due, reserving a certain per centage,'' but I frequently exceed the tontrac . 
proper balance when I see a Contractor exert himself, especially if be is a man of small 
Capital. I ■■ W hen I lodge a Section I generally consider myself bound to within It is custom, to alter 
100 yards of it, and it is quite customary to remove the line within this ditsance, if any |qq y^,^ Deviation, 
advantagecan be gained by the same. ■ >■ I consider it much better for a Railway to He ohjecu to Level 
cross Public Roads " by Bridges," in preference to «* Crossings upon a Level,'' in order Crossings, 
to prevent the possibility of aocidents, and to avoid the expence of Gate-keepers, 
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Ex. Mr. FRANCIS GILES, C.E. 

He wasArt. ml803. ^ ^^^ Articled to my Brother for years in 1803, at the age of 10, and I afterwards 

Mr. Rennie ranked b®c<^® ^^^ partner, we were much employed by the late Mr. Rennie, who ranked first 

first in the Profess, in big profession, (next to whom was Mr. Telford.) havinirthe advantage of his advice 
Mr. Telford next. ^ ^, ^ ^ ...«,. .... . ^.. 

and assistance ; we were not m bis office, but entirely independent of him, and oar 

business was the planning and surveying of Public Works of all descriptions, but we 

did not execute any of great extent until after the decease of Mr. Rennie in 1821. 

His Experience. ' hvise been employed by the Navy Board, the Admiralty, the Trinity House, the 

The Boards who CorporatioDS of London, Liverpool, Dublin, Newcastle, and Bristol ; I have executed 
have employed him. 4 Canals, the Joal in Bedfordshire, the Sankey Navigation near Liverpool, the recon- 
constructed. struction of the Basiugstoke Canal, and the Lea Union near London ; I have surveyed 

Do. Surveyed. many, as the London and Portsmouth, the Military Canal, Romney Marsh, Lock Erne in 

Perth, the Birmingham, the Weald in Kent, the Cambridge, the Bedford, the Stockton 

and Darlington, (which was proposed before the railway,) the Portsmouth and Arundel, 
Do. Harbours. the Aire and Calder, the Berks, the Hants, and the Grand Trunk ; I have also surveyed 

many Harbours, as the Rye, the Dover, the Margate, the Boston, the Ramsgate, the Port 
Do. Ports, &c. Patrick, Ports in the Irish Channel, the River Thames, the BIythe, the Tyne, Shields, 

the Pembroke, the Dublin Bay, the Wexford, the River Mersey, and the Port of Liver- 
Do. Rivers. pool, the Preston and Chester, the Sunderland, the new Quay in Cardigan Bay, the River 

Conway, and the River Medway. I executed the Harbour at Courtown, and renewed 
Do. Bridges. the Harbour at Bradford ; I have surveyed all the new Bridges in London, and many 

other smaller works ; I executed the Hayward Bridge in Dorsetshire for the County* 
The Eden Bridge is the Warwick in Cumberland, the Eden, which is 100 feet high, and I believe the 
King'd^befns'lWft! ^^i^^^^ bridge in the kingdom, the Corbey and Beck Bridge, and the Gelt, the three last 

bridges being upon the Newcastle and Carlisle Railway, and of great magnitude. 
Do. Turn. Roads. I have also had occasion to cut down hills in order to improve Turnpike Roads; and I 
Do. Waterworks, have erected several Water Works, Drainages, as Romney Marsh, and Water Beach Fen 
Do. Drainages. which is below Cambridge, and Sea Embankments, as the old Roman Wall at Dun- 
Do. SeaWall8,&c. church, and Freestone in Lincolnshire, and Wallasea on the Dee; and I have always 

been in the constant pursuit of my profession.' Many of the above works were 

surveyed for Mr. Rennie, who was responsible for their accuracy; but they were all 

signed by my name, and I also considered myself responsible (in my department) to the 

He was employed to several Boards. 1 was employed in 1830 by a Committee of Gentlemen to make 

Se** SouthampV b ^^^^^^J* ^^^ ^^^ Southampton Railway, and 1 was formally appointed their Engineer at a 
1833. meeting at Winchester in 1831, at which Sir Thomas Baring presided; 1 deposited the 

His reas. for aband. Plans that year, and I resurveyed it in 1833.— *— My original in.Htructions were, to 
the ort em me. ^^^ j^ ^ ||^^ could be advantageously laid down on the North side of the Thames, but 
Difficulties of the I considered it impracticable, on account of the difficulty of obtaining the consent of the 
*^°^®' owners of property in that direction. (I surveyed a plan for the extension of the 

Memo. Exten. Kennet and Avon Canal to London, ** which was to join the Thames at Isleworth, and the 
Kennet and Avon, e^and Junction Canal at Cowley, and although it did not approach near London, yet the 

objections of lauded Proprietors were so great that it was abandoned, although the Plans 
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were deposited.— A plan was also agitated for bringing the waters of the Colne to Memo. Exten. 

London^ which passed through Lady Berkeley's park in embankment, by whom I was 

consulted regarding the possibility of its removing, and the Opposition to the Bill in the 

Committee of the House of Commons waa immense; I therefore thought it quite 

impracticable to carry any public works through Middlesex,) which I represented to the 

Committee, but they repeatedly urged it, and I as frequently objected and finally 

declined, from a conviction that I should have led the Company into diflSculties. 

I made the Estimate, and gave Evidence upon the Bill as their Engineer when it was Heconsi.liisEstim. 

before Parliament, and I believe the Works, " quasi works," (or such as come under ®^ *^® ^^^^^' *"**^- 

calculable matter,) will not exceed my amount; we have purchased 30 miles of the Land Cheap, of the Land. 

at £30,000. (which includes Compensation to several owners for dispensing with 

occupation Bridges,) which is very near my estimate; 8 or miles of the line is Common 8 or 9 Mi. parchas. 

land, for which we have paid double its value, or £ 10. per acre, one-half to the Lord ^' ' ^^^ 

of the Manor, and the other half to the Commoners.— ——The Act of Parliament TheActallowsJyrs. 

allows 7 years for the execution of the works, but I have no doubt we shall do it in ^® *'*^^' tl^« W^^ks. 

3 years from the time of commencing the heavy work, or about the present time. We Cause of the Delay 

have been much delayed by the British Iron Company failing to deliver the Rails 

according to their contract, owing to a strike among the Colliers, as detailed by Colonel 

George Henderson in his evidence : Our Deed not having been signed until January 

was also another obstacle, as many of the Land Owners objected to sell until they had 

legal authority, but 1 am not aware of any Railway that has progressed more quickly, 

with the exception of the Liverpool and Manchester. 1 have passed several Works effected, the 

Residences on the Wandsworth Road without interfering with them, although it was ^e?J dSed^lM^y"^^^ 
stated that I could not in the Evidence of the Opposition to the Bill ; I am also effecting 

a passage under the Wandsworth Road, the possibility of which was also denied. 

We do not cross any Public Road upon a Level, except one in connection with our Southamp. does not 
Dep6t, which the Locomotives will not cross, nor any Occupation Roads» except one ^p^" a"Zevel, * 
upon Lord Calthorpe's Property, (I passed several roads upon a level last year). 

I allow 14 feet Headway under all arches over the Railway, and 16 feet Headway over 14 ft. Headway for 
Turnpike roads : I have allowed 18 feet under the bridge over the Ditton and Leatherhead ^^^^' ^ 16forT.Rd. 
road to oblige the Trustees. T he Acclivity for Turnpike Roads is fixed at I in 30, AccU. for T. Roads 

and Parish Roads at 1 in 18, which is insufficient, we shall make them 1 in 20. -j^*^ y rj/ } {" 20! 

We have sunk Shafts to ascertain the nature of the Soil, the first at Sir Richard 
Frederick's Park has confirmed the Boring as far as the depth of Gravel went, but it 
was found to exceed the Boring by 4 feet in Clay. (The Borers stated last year that Description 
when they got through 20 feet of Gravel they found Stone, and could not get any further, of 

the fact was, that some stones had fallen into the hole and stopped their augur, which the Soil 

deceived them.) The second Shaft is by the palings of Oatland Park, and is in 10 feet ^^ ^he 

of Gravel and 11 feet of Sand, which no doubt continues as far as we go, or 27 feet, the general Shafts. 
Gravel is of the description required for ballasting, and the Sand is good and easily cut 
through, and I think it will settle down again very well, (but it did not stand perpendi- 
cular in the shaft,) some water was found at 10 feet below the gravel, which I pumped out 
in order to protect the men. The next Shaft is in Sand, and some Blue Silt was found 
bordering upon Clay at about the bottom of our cnttingi a patch of it was also found 
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between our borings. There is nothing pecaliar in the other Shafts, as they are all in 

Sand, from which I conclade that we shall get rid of the Clay before we reach Oatland 

Favorable nature of palings, which are about | of a mile from the line; the above Soils are the best for 

* ' getting, moving, and placing, also for settling down upon enbankment. We com- 

Metliod used in menced our Work with light rails and waggons, not being able to procure heavier; I was 

commencing tiie ^^ g^.^^ fearful of making the waggons too large, but they are now sufficiently large to 

A Cub. Yd. wriirhs carry 3 or 4 yards, to which they are often loaded, (the weight of a cubic yard varies 

froml^i^ to l^Tuns ffQQi ]^J^ to ]| Tons, which my present Rails are quite able to crary, as our Engine 

Descriuti. and Cost weighs 8 tons. T consider it is desirable to keep the Waggons low, as it assists the 

of the Waggons. filling^ the bodies of mine are placed upon a bed, without any intermediate fabric as 

Comparison of same those upon the London and Birmingham, (by which a constant leverage is kept up in 

on the L. and if. running along the rails), they are also much higher than mine, but do not appear to hold 

more than 2 cubic yards ; mine cost about £ 16. each, and are made of the best materials, 

they take 2cwt. dqrs. lbs. of Iron, which amounts to £5. independent of the wheels 

and axles, we have some lined with Iron, which were the contrivance of a Contractor. 

Description of the I have raised the Level at the Battersea Road about 6 inches, but I have sunk it 

2 feetat the Station, and start from Trinity High Water Mark, (the heighth of the 
wharf from which I started last year is 2 feet above it) ; instead of being 1 in 528 up 
made in ^^ ^^^^ Wandsworth Road, it is now I in 500 until it arrives at Wimbledon, at 50 feet 

the Gradients upon above Trinity High Water Mark : passing through Kingston Hill at this level, I then 

, ^, , sink to 45 feet across the Mole Valley, and again resume the 5 feet : the embankment in 

the Southampton. i • i i 

the valley was made 25 feet high, in order to admit of a bridge under it ; I have altered it 

to 20 feet, by which it will be less prejudicial to the country: I was enabled to reduce 

the height by introducing iron beams at the bridges instead of arches. The Gradients 

I delivered last year represented certain lengths, at a general inclination of 1 in 830, 
which are now divided into 3 steps, in order to give a relief to the engine, which is the 

The 1st Mile is same thing, as I have the same total height. — The first Mile from the Dep6t is all 
StVrSk? "'^'' ^^^^^ Trinity High Water Mark, but I have the means of lowering the road down fo 

the present drainage level, the top of which is 10 feet below Trinity High Water Mark, 

(the tide being prevented passing up into the sewer) : my original section was below it. 

Height which I have now increased by 2 feet more. — New Street is about | a mile from the 

under the Bridge at d^P^^ ^^^ ^^ ^ clear height of 1 1 feet between the railway and the ground ; if I 

New Street. io¥/er it 5 feet below Trinity High Water Mark, it will give me 14 feet head-way, (as 

II +5—2=14 feet clear) and I can sink it 8 feet if I please. — There is only one occu- 
pation road between the latter and the dep6t, where there is 6 feet between the rails 
and the ground, and feet to the bottom of the marsh, but I have made an arrangement 
by which it is to be confined to a cattle arch. The Mole Embankment passes 11 feet 
^bove the tide valley, which agrees with the gradient I gave in the Commons.* 

Explanation of the I stated in my evidence of last year that the line was the best and cheapest that could 
Deviations. ^^ obtained, by which I referred generally, i.e. within the 100 yards, which I have not 

exceeded, (I contemplated some of the improvements at the time, and mentioned them): 
Latitude al^ra. alio. I consider that I have a right to make any alterations, provided they are not prejudicial to 
in Public Works. ^|jg public ; Latitude is always allowed in Public Works. We are at work at 12 places 

oil the line, which comprehends all the heavy and some of the smaller parts, which were 
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commenced on accoant of their connection with other parts^ and as we obtained early 

possession of the land.* I have reduced the Catting^ at Wandsworth about Redactions made in 

£180,000. oat of £700.000.. and I have got lower down Kingston Hill, and reduced it !^*^J^'' *'^!^.^'' 

1 . . c^ ^^ ▼▼•■■ I • i -r 1 l^* Kingston Hill. 

£250,000., bat my greatest redaction is at St. George s Hill, which I have reduced from j^^ ^^ q^^^ ^-^^^ 

a depth of 116 to 80 feet, viz. 20 by raising the level, and 16 by passing lower down 116 ft. to 80 ft. being 

the hill. 1 have also raised the Embankment over the Wey, to suit the improved level, \ ^" I ,. ' * , * 

•'^ ^ ' Acct. of the Altera. 

and instead of throwing the soil to spoil I shall now employ it to form this embankment, 

(the spoil banks of last year amounted to 1,750,000 cubic yards, which is about the 

amount of my present saving). — St. George's Hill last year amounted to 3,725,000 Original aaantitrof 

cubic yards, 800,000 of which were required for ballasting. The quantities are now ***«^*^* 3J25,(J()0. 

684,000 for the Mole, (it is ridiculous to suppose 1,500,000 are required for the Mole) Reduced quantity 

760,000 for the Wey, and 370.000 as a reserve for gravel, which is suflBcient for 37 ®^ '^*' 

miles, at 10,000 per mile ; therefore, the time occupied in executing the work will be Frimley will now 

considerably lessened, (the cutting at Frimley will now occupy a longer space of time toex.thanSLG.Hill 

to execute than St. George's Hill). — The length of the Lead at St. George's Hill is Aver. Lead of Do. 

nearly 3 miles, and at the Wey IJ, therefore the average is nearly 2 J miles. — I am * "**®** 

negotiating with some land-owners with the view of making further reductions in this 

work, which is partly my reason for not commencing the Western side. — St. George's Description of the 

Hill is in clay, (silly clay) as I expected, but we have at present only cut into the crest: w^rW^^^Ge^^^ 

we first came to gravel, then sand, which is most valuable for brick making ; as we do not Hill. 

require all of it for that purpose, we therefore throw part to embankment, for which it is 

excellent, but I do nut throw the gravel to embankment. The portion which is finished 

stands very well. I am working it with Inclines, at merely sufficient inclination to run It is worked by 

the waggons down with safety, and I do not intend using any ropes : the side roads RopelT'&c!'' ^^^ 

enable us to make the cuttings more extensive, and employ more men. — There is & w i, t W k' 

Hill at Woking of some extent, but trifling compared with the other at St. George's Hill. 

Hill, which I am prepared to work with heavier rails and full strength. The soil Do. at Frimley. 

at Frimley is sand and loam ; I also apprehend there is a vein of clay, which I am 

prepared for. ' T here is an embankment at Elvetham of considerable extent, which 

is in sand, and stands well, and we have a bridge built there.* It is also in sand at Do. at Shapley. 

Shapley, which joins the latter, and I expect to find clay in the Hill, for which I am 

prepared. Hook Hill is in gravel and clay; there is about 1,000,000 cubic yards Do. at Hook Hill. 

of the latter on the top of it, and there is but one more considerable work upon this 

side of Basing, If I should not find sufficient ballasting at Hook Hill, plenty may 

be had from St George's Hill, as I h)Bive reserved 370,000 cubic yards, which will not 

be required there, and I do not know how much more may be got out of the sides. 

— — - 1 have let all the Earth- work between London and Basing in 4 Contracts, and I Work bet. Lon. and 

do not let it in small Contracts, (as stated in the evidence of the Opposition) as the Basing let in 4 Con. 

whole of the earth-work and bridges from the River Wey to Basing are in 1 contract. Work in small Cont 

upon which there are 5,000,000 cubic yards, and taken at M. would amount to One of bis Contracts 

£ 125,010., (the whole contract amounts to £ 170,000. or £ 180,000.) We do not ^^"i^^f^'*^" 

require any Sureties from Contractors, and there is sufficient evidence upon the London He does not reqalre 

and Birmingham to shew its inefficiency, as it is well known that the party who took ^^r^*^^^^* 

the first contract from London failed, and left the Company £ 10,000. in debt : I believe 2f JheVS^d bT* 
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the latter have claimed the forfeiture in one case of failare, hot the amoant of same is 
very triflings compared with the contract, and I should be very sorry to take any thing 
from a Contractor if he had acted honestly and done his best, ■ I am boand to say 

the Directors have placed full confidence in me» and done me justice, and I believe my 
Description of the men will do the work at the prices which they have agreed upon. ■ ■ W e have some 
So^^thluDpton!^ ^^ Engine Houses and Shops erecting upon our Line for temporary purposes, which are 

built in the cheapest manner, being made of the tops of the fir purchased for the 

sleepers, walled and plastered with clay and lime whitened, also floored and covered 

Works of the above with common pantiles, which is the best sort of covering: large buildings for these 

not^brExpensWe. Purposes are any thing but profitable to a Company. — Mr. Bainbridge has also built 

some Cottages on his land, which we have rented. I have heard the evidence 

He is still of opinion which has been given upon the Cost of Earth-work, and I am still of opinion that so 
ezecu.for6</rexclu. ^^^ ^^^^ costing Is. it can be done for half that amount, exclusive of Rails and 
of Rails & Sleepers. Sleepers : I did not originally contemplate supplying the Contractors with sleepers, bat 

having reflected that the stability of the rails and excellency of the road depended 
upon them, and as I had also found a cheap way of obtaining the same, I considered it 
would be economical to do so : I presume the first sleepers will be sacrificed in the 
execution of the works, but the expense of them will not exceed £150. a mile. — 
He nses the Pernia. A saving is made by using the large Permanent Rails in the formation of railway* 
Rails in the Works, j^gj^j^j ^f having temporary rails ; the former have merely to be ordered somewhat 

Remarks on same, earlier, and if some should become bent, they only require hammering straight 

again. — I include the temporary rails in my estimate, as far as we have used them, also 

all waggons, tools, inclines, ropes, oil, locomotive power, wear and tear, &c.: I 

He estim. the Loco, made the Expense of my Locomotive £2. 2s,, instead of £5. 5s> per day, as stated 

Ditto ' Mr ^R Sto^ ^J ^^* I^l^®^^ Stephenson : I did not go into the details of the locomotive engines, 

phenson, £5, 5#. as my business is the applying and not the making of them : I took the cost from 

the best authorities, viz. from engines used in Lancashire, and Mr. Rastrick has fully 

confirmed it, which I was not aware of until a day or two before he gave his evidence. 

Observations npon Much depends upon the price of fuel, and we may be worse situated in this respect 

Uie^ use of Feat as ^^^ ^^ London and Birmingham ; but I am cutting through some Peat of the finest 

quality, which I find was used in the Smeltiog Works at Durham ; I have also tried it 

at the smith's forge, when it produced a fine flame, which is the source of heat, (perhaps 
Peat destroys the it may injure the fire box by producing too much sulphur, although it has not been 
Qq]^^^ proved): I have therefore no doubt peat will supply us with fuel, allowing for a 

little extra expense in repairing the coal box, although I have allowed quite sufficient for 
Hehas increased the fuel without having recourse to it- J have been obliged to increase the Price of 

evidf in the^Comms! Earth«work since I gave Evidence in the House of Commons, although not from 
Bat has reduced the absolute compulsion ; but I have reduced the quantity of work in a much greater ratio. 
Works in a greater ^^j ^ j proceed I shall find greater facilities, and the men will understand their work 

better : the Harvest no doubt has tended to increase the rate of wages, but they will 

Account fall as soon as it is over. — I shall carry the work through at a fraction above Od. at the 

of same. London end, and less than that price at the other end, making about M. from end to 

He pays 5i/. for Bx. ^i^d: I am not paying above 5d» for excavating, except in one case, which is at 

ezc. onecaseofditf. Kingston, where 1 pay 5|J, the upper part of this hill being stiff clay, bat the lower 
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part is milder. — ^The CompaDy provide all materials and waggons to start the Con- The Compy. retain 

tractors, also planks and barrows if reqaired» for which Id. per cubic yard, or 20 per 20pcrCent.forMat. 

cent*, is reserved from their payments ; we also 6nd Mr. Tredwell and the person at this 

end with horses, althongh the former is a man of some capital ; they lay their road and 

keep it in repair. The materials and tools, also horses, locomotives, waggons. See, Account 

become the property of the Contractor at the conclasion of the works, npon his of same. 

redeeming them, (no extra charge is made for interest, bat they have the several 

materials at prime cost) otherwise they remain the property of the Company ; perhaps it 

will take Mr. Tredwell 3 years to redeem his materials. Oar Rails are being 

sapplied by the British Iron Company; the Specification describes them to be ham- Description 

mered and rolled, bat I cannot say whether they are so manufaotared ; there is very of 

little difference between one and the other : those which have been delivered bear ^^^ Manafactare of 

chipping and catting very well, which is a proof of the good qaality of the iron, which 

is made from pare mine and not cinder mixture ; after the first blasting it is received as ^^ Soutliamoton 

paddled iron, and it is then hammered or shoald be hammered into bars ; it then goes 

through another process of smelting and refining, after which it goes into a state of 

rolling, which is repeated before it comes to its final size. T intended them to be ^^7 5m t*ih^ 

50 lbs. to the yard, but they are 57, some are nearly 60 lbs. (I am not aware of their Yard. 

being used heavier upon any railway): they are Parallel Rails, which I prefer to the Comparison of same 

Fish-bellied, as they afford greater facilities of fixing the chair, you are not confined ^'^^ ^^* Fish-belli. 

to one particular spot, as in the case of the former. The Rails of the Liverpool and L. and M. 35 lbs. 

Manchester were 35 and 36 lbs. only, and upon the Newcastle and Carlisle 42 lbs. We N. and C. 42 lbs. 

shall adopt the use of Sleepers, which are better upon embankments than stone, on 

account of their weight causing them to sink ; (they are also a considerable expense at Remar. on Sleepers. 

first, on account of the carriage,) particularly as oar line passes through a country 

possessing very little of the latter, but plenty of the former : I prefer Larch, and shall 

use all I can get, but it is a very scarce wood ; the remainder will be of Scotch Fir, He intends using 
-.,,,,_..,,,.._, - , _ , 10^1 Scot. Fir Kyanized. 

prepared with Kyan s liquid, m which I place great confidence : 1 have used Scotch 

Fir sleepers upon the Newcastle and Carlisle Railway; (I also know places where it has 

been used as fencing) ; I consider they will last from 5 to 7 years, when stone blocks H« considers they 

will last X ears* 
may be substituted, if considered more desirable, which will last until they are broken : 

it depends npon circumstances how long they will remain level, but wet weather afiects Comparison betivn. 

them considerably; they sometimes require re-setting the week after they have been ^loc" « Sleepers. 

laid. Both stone and wood cause dislodgements of the rail, but they do not require 

levelling as soon upon a sand embankment as upon one of clay. >850 cubic 350 ca. yds. Team. 

yards have been teamed at St George's Hill upon an average every day during the ^^^ .atbt.Geo. . 

last 2 weeks. It will not be necessary under the present reduced height of embank- Description of same 

ment to team from more than 1 head, but I shall have 2 at Shapley Heath, where Do. Shapley Heath. 

the embankment is 40 feet high, and contains from 860,000 to 1,000,000 cubic yards, 

30,000 of which are done, although Mr. Locke in his evidence stated it at 2 or 8,000, 

but it has not been touched since he was there, and the work is open to any person to 

measure and see who is right. — I calculate that their present average is from 9 to 1200 900 to 1200 per Day 

per day, I certainly have no doubt about their having teamed 1100 cubic yards per day, as *"'® ^ earned at same. 

there are about 280 waggons teamed daily, each of which contain about 8^ cubic yards, Work Dble. Shifts. 



He considers Col. 
Henderson's Calcu. 
correct, and that the 
Wk.willnotex.4</. 



Wear of Ropes. 



The Contract of the 
above is 5d. includ. 
Contingencies. 

Mr.Oiles com. of the 
Agents of the G.H^. 

The Men at the 
above Works have 
struck, in consequ. 
of Mr.G.'s evidence. 
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each shift working 7 honrSf (they used to work 8,) I therefore consider that Colonel 
Henderson's calculation of the cost of the works is quite correct, althoagb it may not 
always average the amount he stated, but there are more men now upon the works than 
when he was there, therefore I consider it will not cost above id., including filling, team- 
ing, and the draught by horses, also ropes, waggons, keeping the roads up, &c« — Oar 
Ropes frequently break, we have had 3 new sets of Ropes at Sbapley, the first is gone to 
Newnham, and the second was very bad, and lasted only one month. — I allow the 
Contractor 5d. per cubic yard, which he has not overdrawn : he has to take into consi- 
deration every Contingency, thus, the men are sometimes stopped while the rails are being 
relaid. — ^There have been some persons from the Great Western Railway spying upon 
our works, and I have to complain of their having made mischief among my men, saying 
that they were not paid sufficient and the like*: and in consequence of the information 
I gave in my evidence of yesterday, the men working in the double shifts struck, although 
they were getting 2s. 2d, per day, but they were willing to work in single shifts. 
I have drawn out a Statement shewing the Basis upon which all the Earthwork upon 
this line is to be carried on, which is conformable to the system I adopted npon the 
Newcastle Railway, and it may serve as a foundation upon which to calculate all 
Earthwork, as follows:— 

Earih Work. 

1 Waggon carrying 3 Yards, 7 Journeys per Day of 1^ Mile each, 10^ Miles out and back, 
will give 21 Yards a Day for 250 Days, or 5,250 Yards ; but say 5,000 Yards per Year for each 
Waggon, which, at ^ per Yard, is 10/. 8*. per Year. 



Mr. Giles's 


The Cost of a Waggon being 

Repairs • • • • 


^^^lFor3Yea 
16 J 


Table 




£32 




Deduct Value of Iron Work at the end 


£ 4 or £5. 


for 




£28 for 3 Years. 



Calculating 



Earthwork. 



So that lOL 8t. a Year for 3 Years, will more than cover the 28/^ t. e. Cost and Wear of Waggon. 
100 Waggons, at 5,000 Yards a Year each, will move 500,000 Yards, or 500 Waggons (which 
Number will be provided to Tredwell) will move 2,500,000 Yards per Year, or 5,000,000 m 2 
Years, which is about the Amount of Tredwell's Contract. 



Horse Drtifi. 

1 Horse and Boy Bs. a Day for 250 Days per Annum, 7 Journeys 1^ Mile out and back, 
carrying 12 Yards each Journey, in 4 large Waggons, upon a good Railroad, level or slightly 
r, will equal 84 Yards a Day, or say |<{. a Yard. 



* The subject of this difference was goat into, and supported by evidence on both sides, bml 
nothfaig very important having been elidted, it is omitted.— JK<ft7or. 
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Wagi^ns • • . . 

Hone DrafI; and Boy 

Men, Hones, &c. getting in and out of Work 
Getting and filling 



Pricei of Earth Work. 

Clay and Oravel, 1^ Mile Lead. 

0^. 



Tiinuning Banks • . . • 

Laying and keeping up Roads, Oil, and Boy, and Drains, 
krge Seale of Work 



on a 



O^d. 
5^ 



Sand, 1^ Mile Lead.' 
Oid. 

old. 

1^ 

0^ 
4^d. 



Surrey and Hants. Surrey, near London. 

Say Clay and Gravel, Half the Quantity to be moved by) ^i^ /Add to 5^d. Id. for ext 

Tredwells j ^t^' \ Wages, making ^d. 

Sand— other Half to be used . . 4^ 



Rope and Inclines only on about 1,000,000 of Yards 



lOd. 



5d. Mean. 



Engine Power. 

Ji 4L & Day— say l,000rf, or Id. per Yard, to carry 1,000 Yards Two Miles a Day, or Half 
a Yard at 2L a Day, for the Engine. 

In order to work an Engine effectually the Work of Excavation must fint be opened to the 
Extent of 1,000 a Day; this Quantity can be teamed over One Embankment with Four Roads in 
One Day, or 2,000 Yards a Day over Two Embankments, each having Four Roads. 

Specification. 

We hereby undertake and agree to Excavate all the Hills and Cuttings upon the London and 
Southampton Railway, from Nine Elms in the Parish of Battenea to the Western Side of the Parish 
of Pirford, a Distance of about Twenty-one Miles and a Half, and to convey the Soil of the same to 
and to form all the Embankments in this District with it, including the necessary cutting and Trimming 
the said Soil in forming the said embankments, including also the Trimming the Slopes of the above 
Excavations and Embankments, and the temporary Drainage necessary for carrying on the above 
works, at the price of — — — per Cubic Yard, to be measured in the Excavations only, and not to 
include any Measurements of the Embankments, or temporary Drains. 

We also agree to dig the Foundations for all Bridges, Culverts, and other Buildings at the Price 

of per Cubic Yard, exclusive of the Expence of pumping Water. Also, to fill and deposit and 

pound the Soil, at the backing of all the Bridges, Culverts, &c at per Cubic Yard. We also 

agree to remove all Top Soil from the Excavations, also from the Seat of the Embankments, and to 
lay it on each side of the Railway, also to relay the same and trim it upon the Slopes of the Excavations 
and Embankments as a coating to receive Grass Seeds, at — per Cubic Yard, to be measured 
only in the First Excavations of the Top Soil. We also agree to Ballast the Permanent Way Six 
Cubic Yards in every Lineal Yard, at — for every such Lineal Yard. We also agree to find all 
Labour, Waggons, Barrows, Horses, Carts, locomotive Engines, and Tools of every description 
necessary for laying the Roads, and carrying on and completing the above Works, except that the 
Railway Company agree to find aU Rails, Pedestals, Sleepen, Nails, Points, Crossings, and Turn 
Plates requisite for forming the Temporary Railways for executing the said works ; the Railway 
Company also agreeing to provide the necessary Money for purchasing all the above Implements and 

F P 
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Table 
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Calculating 

Earthwork. 



Mr. OWea'^ 



Specifications 



upon the 



Lond. and Southa. 



Railway. 



liond. and Somtlu 
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Tools, but which are to be the Property of the Company «ntil the whole Value of them at Cost 

Price is redeemed by us the CoBtractors* which Redemption shall be made progressively at such 

Rate per Cent* at the Cost Price of the said Implements and Tools may bear to the Value of tlie 

Mr. Giles's Work done by us from time to time under this Contract ; we agreeing also to bear all £zpences of 

keeping all the above Implements and Tools in repair during the progress of our Works ; and aa 
soon as the said Cost Price of the said Implements and Tools is repaid by us to the Railway Corn- 
Specifications pany they will be our Property and at our entire Disposal. Payments are to be made to ns ereiy 

Fortnight within Five per Cent of the Value of our Work done, after deducting the Per Centage as 
above for the Implements and Toob provided by the Conqiany. All Payments for Wages and 

upon the Labour shaH accordingly be made to the Workmen in Money every Fortnight. The inal Balance 

due upon the Completion of each Part of our Work shall be paid to us when certified by the 
Engineer Mr. Francis Giles, or other principal Engineer to the London and Southampton Company 
for the time being. The whole of these Works are to be performed under the entire Direction and 
to the Satisikction of tSie said Mr. Francis Giles, who shaH arbitnte all Diflerences between us and 

Rail war ^^ Railway Conqmny, and whose decision shall be finaL If in case of Death, or any droamstaace 

of Negligence, or other causes, we should fail to carry on the above Works in s^ch' order and time 
as the said Engineer may require, he shall have full Pbwer in the name of the Railway Company to 
take possession of the Works under this Contract, at any time, upon paying to us the Value of our 
Work done, according to such Valuation as he may make of our Works upon the Basis of the Prices 
in this Contract. 

The Ave. Lead upon I stated the Lead of the Soathampton last year at 2 miles, but I have since balanced the 
] i^Miiet. *°^^^^^ " work better, and adjusted to I^ miles ; the greatest lead was 5 miles, the average at 

St. George's Hill 8 or 4, and at Friroley it was about 3 or di« 1 have been applied 

to by many Contractors, bat I am quite satisfied with my present men ; amongst the 
The Contractors of former were Mesara. Brown and Bewick, who ezecoted the Willesden Contract, for 
applied to h^. " which they had 9{d. (but they were charged £5. a day for the Locomotive,) upon my 

representing the nature of the work they made me an oflTer for the Wandsworth Contract, 

and I have recommended that it should be accepted, and they will commence as soon as 

He has employ, the 1 shall have got through with the Bridge. * I have advantageously employed the 

^^ ^^ local Poor npon my Works, as upon the Newcastle and Carlisle^ my plan is to head them 

by a iew experienced Gangers ; I have some now that earn 2a. to 8#. per day at piece work. 

Account of his con- and I will match them with any Nairigatora . I was not coBcerned ia getting 

New^s. & C^lrlisu! ^^^ ^" ^ ^® Nowoaatle and Cailiale, bat I waa called apon to make a Report upon 

the line in 1629, when the Bill was in Parliament, and I made an Estimate for the same, 
Est.ofsa.j^300,000. which amounted to £ 800,000. for a single line, (but sufficiently wide to take 2,) with 
It was comm. 1890. cast iron rails, after which I was appointed to execute it, and commenced in 1830, but 
He has ceased to be I did not reside at the works; I am new only their oonaulling Engineer; I also have 
tiicir Cons. Engm. j^^^ ^^^^ ^^ jj^^ occasionally for the Loan Fond, and any remarks or suggestions which 

I then gave have alwaya been attended to, and the same Resilient Engineer *whom I 
Account of wppointed'is still petained.— A part of the line which I aaperintended, from Bleadon 

to Hexham, a distance of 17 miles, is opened for a double line, (bat only 4 miles 

are absolutely laid down with a double line of rails,) and 28 miles at the Western 

Works. end are nearly finished, bnt they are very short of Funds ; there are 6 more miles in 

hand from Hexham to Haydon, and 11 from Hagrdon Bridge to firenkeusop which are 

* Thb Party declined the Contract the day aftor Mr, Giles made this statement.— ^ifitor. 
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not touched.— Wages in the North are quite as dear as in Surrey and Hampshire, and Reason 

as this line proceeded circumstances required contioaal improvements, and the several for the Works 

sources of Trade developed themselves in such a manner that the Directors required exceeding 

ttlteratioDs in the character of the Works, the diflTerence was principally in the levels. th^ Estimates. 

The Line had consequently cost £300,000. at the time of my last survey for the Loan 

Board, but it was not for works only, as the Directors had paid interest upon the shares 

for a certain time, and the expences of management were heavy, owing to the great 

length of time they had occupied, (the Bridges were also increased in width for It wu only laid out 

the double line,) perhaps the sum expended upon the works amounted to £380,000. : and Cast Iron Kails! 

I consider a double line may be executed for £450,000., or about £8,000. per mile.— He believes a double 

They wished me to reside at the Works, which I declined, and retired from the super* £^o\tT Mile. 

intendance, as I could not in consequence of my engagement with the Southampton Observations upon 

Railway, having pledged myself to reside upon that line, (I have accordingly given up Sle'guperinl^danw 

my residence at Reigate). And three gentlemen of the Committee who I differed with of this Railway. 

eventually carried on the works, regularly receiving Salaries, which would not have 

been the case bad I remained. — The works have since been proceeding very sluggishly, Further Account 

owing to the want of funds, and works once began, if not followed op will very soon get ^f n^^ 

into decay, and require constant expences; they have followed my plans as closely as Progress of the 

they could, which they have admitted, and so far from any dissatisfaction having been ^ , 

evinced towards me by the Company, the following is part of a Report upon the subject, 

'* The office of Operative Engineer having been found to be incompatible with the 

*' numerous engagements of lir. Giles, the able and eminent Engineer by whom the 

** works have been some time carried on, the Directors found that there were persons 

** amoqg their own body, Messrs. Beiyamin Thompson, George Johnson, and Nicholas Mr. N. Wood and 

" Wood, of Whom, if they could be prevailed upon to appropriate their time, it would be Jer^afterw'SSn^ 

" highly desirable to have their services, as well on account of their experience as of to8aperint.theWks. 

'< their extensive knowledge in the making and laying of roads of the description 

** required for this undertaking, and they were glad to ascertain that those Gentlemen 

^* were willing to act as a Managing Committee, the valuable assistance of Mr. Giles 

** being retained as Consulting Engineer to the Company ;" and I believe the feeling 

displayed in this Report was really felt by the majority of the Company. — Cowran Hill Description of 

had a lead of full 1 mile, and the extent of the Embankment was 1 or 1| miles, |ths of Cowran Hill Cutt. 

the Cutting went to Spoil, and was conveyed by gravitating planes, the waggons being 

drawn up again by horses : They have had occasion to increase the length of this 

embankment since I left them, and I have a letter stating that the price has not increased The Work was exec. 

although the bottom of the cuUing is very hard ; but the Contractor does not find Rails [?nce^yr!°G.7Jft! 

and Sleepers in the present case as he did in the former.— I therefore had experience 

upon this Railway before I began the Southampton, the materials of which are superior 

to any at present constructing. I have let the Mole, which has an average lead of 8| He has let the Mole 

miles, for 6(/«, but they have the beil description of waggons and raib, and a Locomotive circumst. for 6<I^" 

Engine to lead it with after a home leaves it, it therefore possesses advantages over 

the Newcastle and Carlisle, and will consequently be execnted cheaper. I can further 

state that I do not know any Railway that is not objected to by one party or another. 
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The Works upon ■ T he work apon the Newcastle and Carlule was let by Pablic Advertisement* and 

by Pub^^^^^^ ■®™® ^^ ^^^ Tenders were so low that it was improper to receive them, however as the 

parties appeared to understand the nature of the work, I suggested that the Com- 
pany should try them, and that a trifling advance should be made, perhaps jrf. We 
are enabled to execute the works cheaper than Contractors, on account of our large 
LargeContr.seldom capital. I do not think 10 per cent* too great a profit for a Contractor if he has to lay 

undert. for less than _ r o r j 

15 per Cent. Profit, out much Capital ; 15 per cent, is reasonable, and large Contractors seldom undertake 
Hix Men satisfied it at less, and generally more; but my men are in totally different circumstances, 
they will get 10 p.c. ^^^ profess themselves satisfied with 5, but I think they will clear 10 per cent. 

and they have no other risk than that of losing their profit, which is quite suflS* 



cient stimulant, (they would be glad of 8 upon a contract of £ 100,000.) 



He is joint Engineer I am joint Engineer with Mr. Brnnton for the Basing and Bath Line, and 1 

Mr. Bruntoiu ^ made a survey from London to Bath, and examined the intermediate country last year : 
It is 2 Miles shorter ^he distance is 2 miles shorter by the Basing than by the Great Western ; 48^ miles of 
that the G. W. ^^^ former pass along the Southampton Railway, and is already in a forward state, 
Accou of theRoQte it will form a very good junction with the Bath line at Basing, which passes through 

Shirbourne Banghurst to King's Clear, then over Cookham Hill into the Valley of the 
Pus:»es nr. Newbury Kennet, opposite Newbury, up to which place it may be called back country, and is 

very favorable: it passes over the top of Greenham Hill (Sandleford) through the 
common in front of the park, thence through the Village of Enborne, and at the back 
of Hampstead; we interfere with some of Lord Craven's lands, but not with the 
park ; thence we descend into the Valley of the Kennet above the right bank ; from 
Near Ilungerford. thence we go the South side at Kimpbury, and to the South of Hungerford, which is in 

the valley; we then pass on to Shalbourne, thence to Burbidge, passing within 1| miles 
Near Savernake of Savernake Forest, Lord Aylesbury's property, who resides in the middle of it, (I 

shall be happy to remove the line i a mile further off if it will satisfy his Lordship, or 
Proposed Deviation we could pass still more Southerly through Burbidge, which I have had surveyed, and 
bury's Property. * proceeding from near Worting on to Laverstock to Amesbury, and so on to Lodgers- 

hall, thence down to Market Lavington, when it would again unite with the original line 
Mr. (i. prefers the near Trowbridge, but I prefer the line I have laid down, although there is not much 

difference: the steepest inclination upon this Deviation would be 1 in SOO, and it would 

make the distance 2 miles shorter); thence I proceed on to the North side of Pusey, 

crossing the river or rivulets which are the contributory streams to the Hind at Pusey, 

It pass. nr. Devizes, passing below Deviases nearly 3 miles south of it, near a hill called Lydmay ; thence it 

passes into the Valley of the Avon to Weston, from thence at the South of Bulkinton to 
the North of Steeple Ash ton and Trowbridge ; it then goes into the Valley of the Kennet 
at Bradford, within | of a mile of the town, thence down the valley, crossing the river 
and Avon Cliff; it then keeps the North side of the Kennet, and re-crosses at the 
Tunnel through Dundas Aqueduct ; we then pass under Claverton Hill by a Tunnel ; we could curve 

round the hill if there was any necessity for it, hat I see no physical diflBoulty in the 

tunnel, except the extreme height, winch would abo affeot the ventilation more than 

DescrJDtion of the usual. -We then pass on to the Dep6t at Bath, which is 70 feet above the level of 

70 ft. ^above the ^® nver, and of little local value ; the Western end will come exactly opposite the old 
River. 
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bridge, with which we intend having a Passenger commnnication by steps, as at Passeng. Approach. 
Manchester : the Carriages will get op by an inclined plane, which for abont 100 yards 
will be 1 in ; I cannot say it will be very easy for them, bnt it is quite practicable ; Carriage ditto. 
there is a road already (the Whitcombe Road) part of which I intend retaining ; great 
weights frequently pass up and down it : the communication for goods will be at the Goods ditto. 
East end.— I could descend to the Level of Mr. BrunePs Depdt, but I olyect to He could descend to 
crossing the river at that part if I could possibly avoid it, as it is low : I keep clear of ^''•^'"**' « Level, 
the river and of the neighbourhood of the visitors, as there are merely a few stationary Remarks on same, 
residences of Whitcombe. — ^The Line could not aflTect Prior Park, as we pass at a Property intercep. 
considerable distance from the New Lodge, although we are not far from the Old ^^ ™ ^**- ^ ^™- 
Lodge (which is not used) and the Lake, but we should not touch the Terrace or Park. 
% We have an Embankment about ^ of a mile long near Lord Craven's, (who Description 
dissents) part of which is 60 feet high, and part 22 or 28, but the greater part is 40 ; ^f 

we have another within a | of a mile of his Lordship's Park, i a mile long, which is ^^^ HeaTT Works 
37 feet in the highest part ; also an embankment near Trowbridge, which (with the , , 

exception of a small portion in the middle) is 36 or 37 feet in the highest part; the 
length is about 7 miles, being similar to that West of Grittenham Wood on the Great 
Western ; it contains 2,435,000 cubic yards, and will be in clay with slopes 2 to 1, and 

some portion of the lead will be 6 miles long. The total amount of Excavation Total Exc. upon the 

upon the Basing line is 10,338,000. 1 delivered lists of the Gradients to »«»• 10,338.000c. y. 

Dr. Lardner, Mr. Rastrick, and Mr. Leather, and they suggested to me the adoption Dr. Lardner, Mr. 
of an Inclination of 1 in 250 upon the Plane 7 miles long, instead of 1 in 202, and I J^j£\lt*°the VW. 
have agreed to the same, and consider my estimate will cover any extra expenses, 1 in 202 to 1 in 250. 
although the work is of considerable magnitude.- ■ I have made a Calculation of Mr.G.*8Calcalat.of 

the Power requisite to overcome the resistance on both lines, as follows: on the Basing ™*^<>'^®''''«q»i™: 
line, from London to Bath the resistance will be 80,641 lbs., from Bath to London q, y^^ 90,327 ' 
81, 163 lbs.; on the Great Western, from London to Bath the resistance will be ^*"»« ^^»^^^ 

90,327 lbs., and from Bath to London 87.807 lbs. ; therefore, from London to Bath it is Balance 686 lbs. 
^^_ 1. ■!• Tfti -rj ^ ^^ M ' /» i.i«%. «. mi in favor of the latter. 

686 lbs. and from Bath to London 6,734 m favor of the Basmg line. There are n th to L d 

also 2 planes on the Great Western which require assistant power in ascending, and a G. W. 87,897 

powerful check in descending, viz. the Euston Square and the Box Plane : (100 is about ^^^^ * 

the average number of Passengers in 1 train, and the danger attending these planes is Sfevo^of thditter 

connected with the whole of them at once,) but there are none upon the Basing line: 

the descent of 1 in 86 to the Depdt at Euston Square is very objectionable, but it would Pnr.Obs.nponsame 

have been less bad the plane been upon an ascent T he flatter the levels can be Memo. Gradients. 

got upon a railway the better. The Stockton and Darlington Railway, also the Seaham 

and the Clarence, are Colliery Railways, and are not used with a view of going 20 

miles an hour, although they carry passengers; the Newcastle and Carlisle Railway is 

fitted for passengers as well as goods.- » Our Line would be very convenient for the Observations on the 

transport of Passengers, Cattle, and Provisions from Ireland to Southampton, and there f^" V^^^jl'i* \*"y 

is a considerable quantity of Irish Provisions remitted for the use and consumption of 

the Naval Arsenal at Gosport; a communication may be made from Southampton to Line from Soatham. 

the latter ; I have not examined the country minutely, but I have gone over it, and ^^ Gosport. 
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have btd it levelled. P ^cketi elie aeil weekly from Soathempton to Havre, fnm 

wbeiioe ihete is a direct road to Parii ; a railway has also been agitated : this line 
would also form a oommaoioation between Vaoihall Bridge, London, and Bedcliff 
Wharf, Brisfol, which is very desirable* ■ ■■■The line might liiiewise inolade Beading, 
by being carried round flrom Frimley down the Blackwater Valley, which I have 
examined : Frimley is SO miles from London, and fh>m thence to Reading would nrake 
47, being 9 miles longer than upon the Great Western, making a difference in the 
journey of about 90 minutes. It would pass throogh most excellent country, and woaM 
aflbrd the means of reaching the Thames dirtet, avoiding Eton College ; and the section 
would be tolerably easy, the stee|>est gradient being 1 in 330, with not above 1) miles 
of tunneling, which would be in tunnels : it would also avoid the crossing of tiie 
Thames at Maidenhead, the valley of which is one of the richest in England, and ^ 
tunneling under Mr« Palmer's and Mr. Wood^s property, also the Eusten Square plane. 
— ^ — «>A Idne may be takea to Gloucester through Cheltenham and Oxford to 
Tring (I called upon Mr. Creed respecting it, and understood from him that Ibe 
London and Birmingham intended making it), and the following is a List of the 
Gradients : 

List of Gbadismts on the Gloucester, Chbltxmham, Oxford, and Triko Railway* 

ril Miles 84 Chains 



Tring 



Gloucester I>ep6t 



8 
10 
3 
3 
18 
3 
3 
1 
9 
8 
5 
2 
















23 

37 

20 

60 

20 







^ , 




1 in 481 






1 in 1,760 






1 in 6,600 






Level. 






1 in 880 






1 in 528 






1 in 311 






1 in 250 






Summit LeveL 






1 in 176 






1 hi 320 






1 in 283 






1 in 528 



81 — 34 — 



' Obserrations The latter part ean be easily effected, and the line between Oitford and Cheltenham 

upon tanc. 

would pass along the Valley of the Winrush, wfaieh, although rather narrow, contains 

sufficient space; there is a slight inclination previous to arriving at the summit, and we 

should have some difficulty in passing Hailes' Hill, although there is a gap in it« yet we 

should require both cutting and tunneling to a great extent; thence to Cheltenbam 

would be easy : we should require an extra or side cutting ailer passing die valley, as 

Planet upon tame, there would not be sufficient excavation: we should have 1 in 170 for miles, with a 

iThe above Une my tunnel 8 miles long upon the same, and another Plane of 8| miles 1 in 250.-^I have no 

and Coventry. dovbt the line fVom Gloucester and Cheltenham can be carried on by Winohoombe 

(which is 14 miles from Gloucester) to Birmingham and Coventry, and I am satisfied it 

will be done eventually; therefore, although the communication between London and 

Cheltenham is rather circuitous, it would compensate by affording part of a communi- 
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catioQ to Bimkighaiii, and it is also tlie best for ail trade directly Northward of 

Gloucester, but not Soathward ; T\rtbs of the traffic from Gloacester is from the North J^ths of the Tnffie 

and North-east.— This line might also be carried on from Tring to Cambridge and ^^ thi n!& n^e! 

Lyan ; I know the country well* having surveyed it 85 years back : Oxford is a nucleus jy, tame Line may 

at which many roads concentrate, and Cheltenham is another, and all the traffic from Sooth >dio h« car. on from 

Wales and Worctester, and the North-west from Tewkesbury, passes through it.-*— — 

A Line from Swindon to Gloacester by Stroud would have to pass down the narrow Remarks on the 

and much occupied Valley of Stroud, which is completely intersected by mUl streams, ^^^Vg. W?"""^ 

roads, factories, canals, houses, 8cc. ; there is no passage whatever left for a railway Difficulty of same. 

without removing some of the present worfcs.-^ presume the commencement from the 

Great Western up to Cricklado would be easy, but there must be a tonqel through 

Sappertoo Hill, If miles long, at an inclination of 1 in 170, (wkich I assnme is the Sapperton Tunnel 

general inclination of tJie Stroud Valley) which will ran for that miles; but tUs part ^^ ^\^ jy^* wl^ 

of the country is not shewn on Mr. Brunei's Plan, neither is the Section sufficient to eonti.for9Miles. 

jodge of the merits of the line, as the country between Stroud and .Galoucester, or 

20 miles out of the 98, is not expressed : the Branch to Cheltenbom, at about 2 miles Disiwirant. of the 

from GJoucester, would be inconvenient and circaitdus ; it would also have a tendency ^^ ™ w»nc 

to remove the traffic which at present pasaes through it, to Stroud ; the Foipalation of the 30,000 Inhabitants 

former, which are of a travelling description, amounts to about 90,009 : but the inhabi- 1^ Cheltenham. 

tants of Stroud are of a manufactuping and stationary description, receiving their raw Comparisn. between 

material from London, the principal part of which returns, but it is of a very light '"^^ ^^ ^^'^'''^- 

desoription, and cannot be of sufficient amount to require a railway. I think that a 

railway would increase the traffic more between Cheltenham than between Stroud 

and London, but a Branch from our Line to Stroud could be made if considered 

necessary. — A person travelling from Cheltenham to London by this line must first 

go to Gloucester, and again return on his road to Stroud, (making altogether ISmiles) 

when he will be further from London than when he started, ■ »» > *■£ have made a ^ect. of his Survey 

Survey of the Great Western, and I consider that it passes through a Country of the Grt. Western. 

possessing very little Trade, Bridges over the Thames are very expensive on Bridges over the 

account of the great width of the River, and there should not be any more made JjJS^tiJnaWe. ^^^^ 

than is absolutely necessary, as they must form additional impediments to the Flood 

Waters: the whole drainage of the River passes through the Valley of the Thames, which 

is already very much obstructed, and any increase would be a great public evil: The His objections 

crossing of the Thames at Maidenhead is therefore a serious objection, also the Kennet ^ ^^^^ 

and Reading, the crossing over Pangbourne, and the crossing of the River.Colne will 

also be objectionable, as the work must be considerable, consisting of several arches, 

which will narrow the flood way: the crossing of the Loddon is also objectionable: The 

embankment crossing the Valley of the Brent at Hanwell is objectionable, and the 

covered way through Sydney Garden.s, being only 16 feet from the rails to the crown, 

although the distance is short.— —-—The Box Plane and Tunnel are exceedingly objec- Objections 

tionable, and ought not to be permitted, (nothing can justify them in a country in which to the 

they can be avoided,) I am sure they will prove dangerous to the public, which will ^> ^1**^ 

increase proportionate to the traffic; the smoke, gas and vapour will also be consider- ^ 

able, on account of the number of Engines and their diminished speed.-r^is Hill 
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may be completely avoided, as there is a natarally low level from Chippenham down to 

the Vale of the Avon at Bradford, although it is rather circaitoas. I examined this Valley 

at the time of the opposition of the Great Western to the Southampton Railway Bill 

Remarks on and observing the line was circaitoas I inspected Bos Hill, and immediately perceived 

Box Hill. ii^^i ^ passage coald not be made from the White Horse Valley to Bath without a 

Tunnel of sach immense difficulty that I considered it impracticable, (the Box Tunnel 

had not then been mentioned.) I therefore concluded the Great Western most pass 

down the Valley of the Avon, upon which I am prepared to shew its excess of distance 

ComDarison of the over ours. T here is no direct communication by the Great Western from Bradford 

in'refer.to Bradforl *^^ Trowbridge to Bath, which are the principal commercial towns connected with it. — I 

and Trowbridge. therefore cannot understand how any Engineer can support a line from Bath through Box 

Hill and onwards^ with a Branch to Bradford and another to Trowbridge, in preference 

to a line running along the level of the Canal from Chippenham to Batb, and passing 

Remarks upon the through Bradford and Trowbridge, I would not do it for any employment.— ^I have 

Bred^rd and Bath. ^^^J heavy works between Bath and Bradford, as the Valley of the Avon, which I 

Des. of the 3 exten. propose passing by Viaducts, (I have 3 Viaducts on the line, one 640 feet long and 02 

Vladucto upon the ^^ eg fy^^ high another 840 feet, and the other 640 feet, and from 50 to 60 feet high,) 
same. ^ ' ' ° 

by which the floods will not be interjcepted, and we have plenty of stone upon the spot; 

there was a short tunnel here originally, but having a great objection to them I omitted 

it, by which the distance is increased | of a mile; the ground on this side of the hill is of a 

slipping nature, but we can carry a line through it notwithstanding, as the Kennet and 

Avon Canal passes through it, (it is more likely to affect a canal than a railway): I 

The Claverton Tan. therefore do not see any difficulty in executing the line. — ^The Claverton, which is our only 

and'dO^FeeVhbrlf I'o^'^^K >> ^ ™il® H furlongs long, anci 80 feet high, and is upon a level, (but if the line 

and upon a Lerel. {g carried down to the Angle at Bath in order to intersect the Termination of the Great 

^u^' u®.^^*^^i*** Western, it would be 1 in 830, as Mr. Brunton's Bristol line crosses the road higher 
taking his line toMr. ® 

Braners Dep6t. up), I stated in the Commons that it was to be executed without Shafts, which do not 

assist the ventilation, however serviceable they may be in the formation. — The Ventila- 
tion of the Tunnel upon the Leicester and Swannington by Shafts is a complete failure, 
I sent my son to investigate it, and he was nearly smothered. (It is not a Passenger but 
Formation of the a Colliery Railway.) ■ I shall use Shafts in the execution of the Tunnel upon the 
a ove anne . Southampton, (which is 18 feet high and 22 feet wide,) as the depth is not objectiouable, 

but I have not had experience in them except upon Canals, neither am 1 aware of any 

His objections Engineer that has had much experience upon the subject.— —There are 4 Tunnels 

Greaf WMtern °P''" ^^^ Great Western between Bath and Bristol, which may certainly be shortened, 

between the low position of the line in the valley of the Avon is also very objectionable; the 

termination of tlie line at Bristol is at Temple Meads, and the principal part of the 

Mr. Brunton*8 Line basin where the larger vessels come is at the other side of Bristol. 1 have seen 

between same. j^^ Brunton's Plan between Bath and Bristol, (it was arranged that he should under- 

take the examination of this portion of the line, and I the remainder,) which has but 
1 Tunnel upon it, which is for goods and at the termination at Redcliff Wharf, where 
ComDarison of the there is plenty of room for 8 vessels to lie; and it affords immediate comraonica- 
ep ts at ns . ^.^^ ^.^^ sea-going vessels, but the upper part of the river is accessible to lighter 

vessels only, as the swing Bridge below Redcliff Wharf will not admit Steam-boats, 
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but it might be made sufficiently large by removing a portion of it, Irish cattle and 

prorisions coold then be landed at the Wharf, bat it is not of mach consequence as the 

distance is very short; the Passengers* Dep6t was at Somerset Square, and a Bridge 

across the rirer would have increased the convenience of the traffic; I have not seen 

Mr. Brunton's Section, but I have had the distance levelled, and am satisfied it can be 

made. I have not had any communication with the Bristol people upon this busi- He offered to make 

ness, (I remember their advertising for Engineers to make Surveys of their line to toBHtrforlTllKHf 

liOndon, and a letter was sent to me suggesting that it was worth attending to, and as I 

was passing through Bristol at the time, I wrote a letter ofiering to make a preliminary 

Survey for £ 1500 ) 1 have observed that the earth at the mouth of the Tunnel Formation of the 

under the Harrow Road at Willesden is not removed, which obliges them to wheel the Tunnel at Willesden 
Soil over it, in order to convey it to the lead, which is therefore a waste of power. 

The Great Western is 115 miles from Willesden to Bristol, supposing a Branch to From Willesden to 
Oxford practicable it would bo 12 miles long, the Gloucester Branch would be 35 miles, Br!toU3iford'l2m! 
and 7 more to Cheltenham, and the Bradford and Trowbridge 11 miles, making in the Br. to Gloac. S5 m. 
whole 180 miles; from London to Swindon is 80 miles, thence to Gloucester 35, making Br. to Bradford and 
together 115, and to Cheltenham 122 miles; abating the 2 miles this side of Gloucester Trowbridge, 11 m. 
from the Cheltenham Branch would make it only 120i.<-«—— The Basing is 73 miles Has. to Bris, 73 m. 
from Basing to Bristol, and it is 81 miles 3 furlongs from Tring to Gloucester by Oxford Trin^ toGloncester 
and Cheltenham, making together 154 miles 8 furlongs. The distance from London 
to Tring would be 34, thence to Oxford 20|, thence to Cheltenham 44^, making 108|, 
thence to Gloucester 7|, making 115^, therefore the distance from London to 
Glouce8ter by way of Swindon is nearly 2 miles shorter than by Tring, and to 
Cheltenham it is 14 miles in favor of the Tring line. I consider that the several The South. BasinjP, 

lines of the Southampton, Basing, Tring, and London and Birmingham would divide the theCoan. euiiarbut 
country in the most equal manner, the Great Western on the contrary would not make the O.W. would not. 
as equal a division of it. T he cost of the Great Western from Willesden to Bath Total Estimate of 

O W £2 750 000 

is £2,100,000. including the Branches, (which are about £ 120,000.) and from Bath to ^' "" "^ ^^ * ' 

Bristol is £400,000. ; the Total cost, including the requisite portion of the London and Details of same. 
Birmingham, will therefore be nearly £ 2,750»000., exclusive of the expense of sending 

the Goods down the river by the Regent's Canal. — ^The Total cost of the Basing line to Sontham. j^ld,000. 

Bath is £1,617,204., viz. £600,000. from London to Basing, or about £13,000. per P^^^i^^- 

mile, and £1,017,204, from Basing to Bath, which is full £16,000. per mile, (the Basing j^ 16,000. 

Newcastle and Carlisle cost only £8,000. per mile); if Mr. BruneVs Estimate from New. & C. <£8.000. 

Bath to Bristol was added to our*s, the amount would not exceed £2,000,000. from Total Estimate of 
London to Bristol, — therefore the Great Western will cost, in round numbers, ^rd more 

than the Basing, which the public must of course pay for;— I have included Stone Blocks, Details of same. 

except where upon embankment| as Stone is met with upon the line. Mr. Brunei Mr. Brunei might 

may save £250,000. upon Earth Work, Ballasting and Fencing by takiug my prices, as Account of same. 

he has allowed Is. for Excavation, which I average at 7id. (it was 7J. only upon the Mr.B.all.U forEx. 

Newcastle and Carlisle, including rails and sleepers, although the rails and waggons ^^ ^' ^^' ^^ ' 

were of an inferior description compared with those upon the Southampton. I also Inst, of a Man failg. 

know an instance of a man having taken a contract at 9d. and failing, upon which his ^y^\c}^ ^^, relet for 

^Q Q 6c;. & his debts paid. 
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Mr. B. BallaBt 10#. assignees let it at Qd. and paid the whole of his debts oat of the profits,*) he has also 

r. G. do. 4s. p^^g J j^J3 Ballasting at 10«. and his Fencing at 5«.— I proposed last year to Fence the 

Mr. G*. do. 2i.6d. Southampton line with oak posts and rails, and qaick hedges, at Is, Qd. the doable yard, 

and 2|</. |^g^ | i^^y^ since paid 2«. Qd. for the same ; (I was led at the time to believe that I coald 

Observ. open same, get oak posts for 8J.) but a great portion will not cost above 2^c/* ; Fir is best for Sandy 

Do. Ballasting. Soil, and Oak for Clay. — I have laid down some Ballasting at 5s., hot I have let most 

of it at is. per running yard of Railway, which makes it 10c/. per cubic yard, including 
the leading; I stated in my Evidence originally that we should have to carry it 10 miles, 
but I am now of a different opinion; one mile of Railway takes about 10,000 cubic 
Mr. B.*8 Maaonrv yards. — I priced my Masonry and Brickwork too high, viz. £11. per Rod, including 
Mr. g"^ ^ ' jf 11*. centering, it is £ 10. upon the Great Western, and London and Birmingham, which is 
Comparison of the sufficient. The Euston Square and the Vauxhall Depdts are about equal with 

2 London Dep6ts. respect to Passengers, but in reference to Goods Vauxhall is the best, the small Steam 
Sontham. the best. Boats and Wherries also offer some advantages with regard to passengers. I have 

always considered that a Railway between London and Bristol would be incomplete 

without a communication with the Thames; a person (Mr. Parkes) has offered to convey 

passengers from our Dep6t at M. each to any part of London, and Booking Offices will 

The latter compreh. be established for the facility of persons travelling by the Railway; our Depdt is an 

the Wharf U more, iinoccupied spot, and comprehends about 4 acres, which is quite sufficient for a line of 

transit; I doubt whether many goods will remain long there; the Locomotives will not 
cross the road up to the wharf, (a space of about 1| acres of good hard ground,) bat the 
goods will be taken by horses to the barges : it is about 200 yards from Vauxhall Bridge, 
the breadth of the river being about 130 or 140 feet.— I consider that such large com- 
munications as Holbom, Cheapside, Oxford Street, &c. should be crossed rather than 
Disady.ofthePasg. passed down, in order not to further encumber them. — ^The Goods upon the Great 
cf w!^S*hrRiver! Western will have to be taken from Camden Town to the River by the Regent's Canal, 

the Tolls upon which are very high, and it is also much obstructed by Locks and 

Bridges, which occasion a very considerable delay, and they have then to pass oat of the 

Tide Basin into the Thames, and the time occupied will be quite as long as the whole 

Comparison journey from Bristol.— ——It cannot be doubted that a line from London to Bristol 

of the would be a less eligible Investment than the Southampton and Basing. — In the event of 

Prospects ^® Great Western not passing, I am confident that the Subscription of the Basing and 

of the ^^^'^ '''^^ would be paid up immediately* — I have incurred great expence in making the 

. . . several surveys, and for which I have not received any consideration ; bat I am willing 

to give them up unconditionally (to serve the Southampton) merely to be the Consulting 

Engineer, as the Basing line would be a public benefit. 

* No donht the case of Mr. Wallace is here alluded to, the details of which are given in Mr. 
William Chadwell Mylne's Evidence, p. 22S..^Editor. 
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Ex. Mr. WILLIAM CHADWELL MYLNE, Civil Engineer and Architect. 

There has been a saccession of Engineers and Architects in oar family from Father to His Family ha. been 
Son for the last 400 years. (We were originally connected with the Royal Family of Scot- the^^i^t" 4(W iTcIrs^ 
land, and emigrated to England at the time the Court was removed.) I have been 

Engineer of the New River Company for the last 25 years, having succeeded my Father He is Engin. to the 
at his decease in 1811, (who held the appointment 50 years,) and I managed his business ^^^ River Compy. 
for the 4 or 5 previous years. In consequence of an increase in the price of Elm in the Scot. Fir Pipes were 
year 1810, we adopted Scotch Fir for the purpose of Pipes, which were sent from Scot- ingte^^o^Ehn!^*^ 
land and of about SO years growth, and we used about 633 Loads annually until 1813, ironDo.intro. 1813 
when we abandoned the use of them (we laid down at that time about 20 miles a year) 
for Iron, in consequence of their being unable to bear the weight caused by the intro- Saperiority of tame, 
duction of Machinery necessary to supply the upper stories. I occasionally meet with Instances of the 
old pieces of Fir pipe that have been laid down at least 20 years, very little of which is ^^'*°"**y ®^ "**"• 
rotten, unless it happened to lay over a Sewer or a baker's Oven, although it has been 
exposed alternately to wet and dry. My Father was the Architect of Blackfriars His Father was th« 

Bridge, the cost of which, including steps and abutments, was £152,000., (each Trade Brd^ whLh wm^^^ 
being let separately,) which is an inflnitely less sum than such works usually cost. It insepar.Trades.and 
is now being repaired, not on account of any fault in the construction, but in conse- ^^ ^^^ * 
quence of the stone decaying, the defects are principally between High and Low 
Water Mark. (Portland stone was the only stone used at that time for such works.) Port!, was the genl. 

I have examined the country between London and Basing, bavins: been over it „. * . . 

^ o» o Hjg opinion upon 

twice last year, and three times this ; I consider the Terminus at Vauxhall very commo- the Basing Line, 
dious both for Passengers and Trade. I also think that Mr. Giles's Prices are quite Considers Mr. G.'s 
sufficient, his rate of Wages being above the average paid to the labouring classes, even '^"^^ suflBcient. 
when clothing and food were dearer. — His reserve of 20 per cent, is a full Security, And his Secar. snfT. 
perhaps a greater portion should be retained at the commencement, to prevent the Con- 
tractor throwing up the work at any future time, as the more it advances the more 
expensive it becomes. The Sureties which men of large capital offer are more secure, Remar. upon same. 

(which operates as a complete check to honest men of smaller capital). 1 have made He makes the Work 

an Estimate of the price at which the work was being executed at Shapley (on the 25th ^^^^ to^3|^. c.^yd. 

inst.) in which I brought the whole expence to ^{d. viz. there were 41 men and 9 boys 

employed, which together with horses, ropes, waggons, grease, ice. made a daily Details of same. 

expenditure of £8. Ms. Id., which divided by 590, the quantity of yards removed, gave 

8|<f.; the Teamers were therefore earning 2«. 6J. and the Fillers S«. — ^This work is let The same is let at 6i/. 

to the Contractor for M. who mast therefore be making at least 2d. clear profit, the 

length of the lead being 880 yards ; as it increases the work will of course cost him more. With a Lead of 830 

(some of the work at Frimley is onderlet at 8ef.) — 11 waggons passed down the incline ^ '* 

(24 inst) in half an hour, which I consider were teamed within that time: I took them 

for an hoar the next day when they amounted to 22, and some of them held S| cubic 

yards, bat taking them at 8|, and allowing 16f hoars per day, (the men were working He alio. d^cu. yds. 

16 hours 50 min. and were in double shifts,) gives 1,197| yards per day, a man could Makinl fiQjc yds 

therefore earn Si. OdL per day easy, and they coald work longer and consequently make p«r Day. 



228 

more if they worked in single shifts. 4 teaming places only were laid down, they coald 
The DifCfC' and Fill, therefore team more by increasingt he number. The men are paid l|<f. per yard for 
andtbeTcam.atji/! D'Sff^'^S *"^ Filling, and {d. for Teaming; I am aware that the ezpences . would 

increase in short days and very bad weather, bat men will always fetch np the loss of a 
wet day upon the following, so as to make their wages average 3s. per day. — I allowed 
The Wag. cost jf 16. 27 waggons at £ 16. each, making £ 482. and I calculate they would last out the work,* 
He all. i(/. for tame, and allowing 1000 cubic yards per day, gives the expence of them at id. a cubic yard. 
The Rope cost j^3 I also allowed 2s. for Oil and \s, for Machinery; the cost of the Rope (weighing 1S{ 
He all. 3s. per Day. cwt.) being £ 28, I have also allowed 3«. for the use of same and renewal every 80 days. 
Machinery! ! l/. —The men were not aware of my visit, neither were they working very hard, and I 
The Men were not thought they evinced a disposition to strike, a person was watching them at the time 
working hard. ^j^^ j understood belonged to the Birmingham Railway I have always taken my 

His Fatber*8 Earth. Father's Standard, viz. that 4 men can 611 and wheel 60 cubic yards of Clay a distance 
Stand, was 3</.c. yd. ^j ^q y^^j^ p^^^ ^^^ ^^^ ^^^ ^ ^j^j^j^ allows each 8f. 6rf. per day, and averages 2Jrf. per 

Details of same, yj^^j^ but we usually take it at 3rf. and allow an additional Id. for every 80 yards. 

Keas. why Enginrs. Engineers like high prices as well as Contractors, as it is of no use giving a very low 

ig rices. Estimate to get a Bill through Parliament, and afterwards loose the opportunity of 

Rem. upon the large carrying it into effect. I do not suppose such men as Jolliffe and Banks, or Mcintosh, 

Profits Contr. make. ^^^^^ ^^^^^ ^^^y, ^j^j^ ^^^.j^ ^^ qj^ ^ ^^y ^^^ getting 9d. and lOd. all over the country. 

He cons. 5per Cent. I have heard Contractors say they are satisfied with 5 per cent, clear profit, which I 

think sufficient, indeed it is high time some change was made. — Mr. Ronnie always 



Mr.Renniemadehis made his Estimates high, he was also obliged to have recourse to the system of large 
Work in large Cont. Contracts, (which were introduced about the time he entered the profession,) in order to 
His reas. fur the same get through his business, as he engrossed nearly all the Engineering practice of the 

Kingdom; his first Survey was made for my Father, under whom he leurnt his profession 

and was first introduced into life.— It is customary for Contractors of this description of 
In^ta. of the Profits work to make very great profits; none of the parties who were spoken to last year 
Contr. (at sfapley^ regarding the above work at Shapley Heath would undertake it upon a less calculation 
Mr. Bankes orij^ina. than £ 30,000. profit.— Mr. Banks formerly wheeled a barrow, but died immensely rich, 
wheeled a Barrow, j^j^ partner Mr. Joliffe (a Clergyman) found capital, and they had for some time the 

execution of all the Government works, under the direction of Mr. Renuie; Mr. 
Mr. M'Intosh also. Mcintosh, who is now repairing Blackfriars Bridge, also began in the same manner, and 
They amassed large has also amassed a large fortune; I have heard Mr. Banks say that he let his work in 
lettVn^irVhe^Works! Gangs, for instance, he would let J of a mile of a Canal to one man, paying him by 

agreement, in fact they all underlet their works to others. A person of the name 

Inst, of a Man failg. of Wallace had a Contract for deepening the River Cam in Cambridgeshire, and stopped 
which was'^e-let for ^l^^^^ ^^^ middle of the work for the want of money, his price was lOd.^ and the man 
6</. & his dbts. paid, that worked for me at Sandy's Cut took the work of him for M., and with the remaining 

4d. paid his debts, and Wallace had £ 100. left after all law expences were paid, although 
Descr. of the Works the Commission alone cost 2s. M. or Qs. in the pound.— —1 was Engineer at Sandy's 
a an y s u . ^^^ ^^ ^^ River Ouse, which was executed by common agricultural labourers, (Canal 

Canal is worse than is worse than Railway work, as it is wet,) and I paid 2d. for getting, filling and 
Railway Work. 

* The time alladed to is not clearly stated in the Evidence, whether it is 11 or 3 years. — Editor. 
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wheeling Peat, which is light in the barrow, bat being wet is worse to get than Sand, He paid 2(f. for Peat, 

and 3d. for heavy Silt, the men earned abont S$. 6d. a day, I have had a good 3d, for heavy Silt, 

opportunity for forming a Scale of Labonr, as I always employ from 150 to 200 Men ; Scale of Lab. Wages 
I never take a Navigator upon the works, bat always fill up my vacancies from the 

Coantry, and as they are very awkward apon entering, they only receive 2s» ; (a man of A Man 6 ft hi^h is 

6 feet is worth 6rf. a day more than one of 5 feet, as he has a greater power of Leverage) more than one of Mt! 
bat they ail earn their wages from the commencement, and execute the work quite as 
cheaply as the others, although less rapid ; the whole is measured every half year, by 

which I can judge of their work, and as they come up to the ^* Standard'' before men- He pays them from 

tioned, I raise them from 2«. to 2«. Sd.—2s. 6rf — 3«. and ultimately 8f . 6rf., when they ^ ^ ^' ^^' 

become proficients and leave me for the railroads. Contractors prefer Navigators, as Reas ofContractors 

they require the work done quickly and on account of their having no time to teach men. ^^ *'^""g a^'ga • 

I have let work to Mr. Fireday, the great Ironmaster in Staffordshire, also to He lets his Works 

Mr. Jones, which merely extended to a price per ton for the Iron, and a price per yard at a fixed Price, 
for the laying, although it ultimately amounted to £90,000. the work being measured up 

monthly, and 20 per cent, was reserved until the completion ; we could have stopped the Illustration of same. 
Contract at the end of the first month had we wished. This mode of letting Contracts 
is different to the generality of Engineers, and requires great attention to the accounts. 

I am about letting a Contract for a Bridge at Cambridge, for which the parties Acco ofaBridgehe 

were very anxious to have one contract, and accordingly advertized, in spite of my " ^^ ** *™ " ^' 

remonstrance, as I am persuaded it is the most expensive, owing to the work being thrown He cons. lettg.Wrk. 
into fewer hands: It amounted by small Tenders to about £ 970. but the estimate was 
£1,000. The Butterly Company have undertaken it, although there is the following 
clause in the Contract, " Su£h condition shall not prevent the due performance of the Instance of the 

" several works according to the true intent and meaning of the drawings, but a fair and Arbitrary Nature 
** liberal construction is to be put upon the Drawings and Specifications where they are 
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not fully described, or have been left imperfect. All such works as may have been 



^* omitted by the Architect or Engineer are to be required of the Contractor by the said in large Contracts. 

** Mayor and Burgesses of Cambridge and their Successors, or their Architect, as if 

"they had been within the Specification"; a man unacquainted with me would not 

tender with such a clause, although they are quite customary ; therefore a Contractor Influence of same 

runs a great risk, and is obliged to put on an extra price to cover himself, whereas if a i^orks!^ 

correct specification is made, and the Contract properly subdivided, a great saving 

would be made. -In looking over one of the Contracts of the London and His Strict, upon the 

Birmingham Railway I observed a clause thus, ^'That the Contractor should be bound ^^^'^ 

to maintain the Slopes and keep the work in repair for a certain time," now as the Con- Heconsi.theContr. 

tractor does not determine the proportion of the slopes it is not right that he should take •!*^'^.°^y***'® ^^ 

the risk, it is turning it into " a Speculation," and in order to cover himself he charges as it is^ taming it 

accordingly. Slips may occur even if the work is well executed. Great facilities *° ® * P**^" " *®°* 

may be afforded for the Engineer and Contractor to play into each other's hands by my Comparisn. between 

method, (but an active superintendance would serve as a check,) by the former certifying j^ontracts by the 

the work as properly executed when it was the contrary, but men of this character would by bis system. 

not want opportunities in the other case, the Engineer would state the Contract was of a 

proper amount when it was not* I have known Contractors to meet at a public house 
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and agree upon the price, as there are seldom many competing for large works, with whom 
He consid. Contract the Engineer coald coalesce if he pleased. — It appears the object of Contract is to bring 
a very dear system, ^j^^ expences to a certainty, which possibly may be a great point, bat they have to pay 
Soil of St. Geo. Hill dearly for it St. George's Hill can scarcely be called Clay, if it had been in a 

is scarcely Clay. ^^^ situation, or in the neighbourhood of the Fens, it would have been called Silt, it 
Descriptn. of same, makes good bricks, it is very unlike the London Clay which is remarkably tenacioos. 
Memo, the Bridges I have examined the Bridges which have been built at Battersea, Wandsworth, 

upon the Line. Esher, &c. and I consider them very good Brick-work, and quite sufficient for the pur- 
He has been empl. pose. ■ ■! made a Survey of the Thames from Cricklade to Reading for the Thames 
by theTha.Commis. ([Jommissioners, which was my last survey for them, (my Father was engaged by them 
The Thames drains for many years,) I have all the sections and levels of the River, which acts as a General 
the Country effectu. Drainage, and it is deepened and improved from the Funds raised by the Navigation; 

the several estates which it passes through are well drained and consequently improved : 
Remar. upon same, and if the works were abandoned, the drainage might be better for a time, but the river 

would at length become silt up. 



i>. Me. henry smith, of Bath, Land Surveyor. 

I have been connected with agricultural pursuits for nearly SO years, and I have 
He has Valued the resided in the neighbourhood of Bath the last 50 years, I have valued the Land 

Basing^iu '^Bath! ^ required at Bath for the Basing and Bath Railway, which was pointed out to me by 

Mr. Fawcett, the gentleman who took the levels. I commenced my valuation at 

From the Clav.Tun. the commencement of the Claverton Tunnel, (at No. 6 on the Plan,) and continued 
sameand^lpprmush! ^^^"^ thence to the Dep6t, which I included, together with the Approaches, and after 
amoimts to ^6698. deducting the saleable value of the materials remaining upon the ground, it amounts to 

£6,608. ia. M., including Compensation both for severance and injury done to 
Frm.thencetoSt.M. Tenants, and I consider it a very fair price. — From thence to St. Mary's Buildings 
ui mgs . i^QQQ^ ^Q £4,443. making a total of £11,141. is. OJ. The whole quantity is about 

Beinip ra. more*tban ®4^^' ^^ ^^ length required by the Great Western in passing through Bath, which is 
a 1 of the val. of the valued by Mr. Goodridge at £40,864., and exceeds mine by about £25,000. i 
in^as5g?thro.B'ath! The number of Houses required to be taken down by the Basing Line, from No. 22 to 
48 Houses in the St. Mary's Buildings, are 48, including the first two houses at Tiverton ; and from 
thrBwfiS!^ "^^ Bathwick through Lidcombe and Widcombe, on the Great Western, 875 Houses are 
And375bytheO.W. scheduled to be removed; Tiverton is a straggling village, perhaps 1 mile long, and about 

H miles from the bridge at Bath, I consider the Land required by the competing lines 

in passing through it of about equal value. The Skew Bridge upon the Great 

The G. W. crosses Western passes near Claverton Street, where some houses have been pulled down to 

Brid^L^ClJvert.'^sr. ^n*^'^®**® ^® ^^^^•^ ^^ ^® ^^^^^ ^"y* ^® ^^^^ ^^ws out of this street at flood time. 
The Floods at Ham ^^ ^^^ ^^^ Gardens through Dorchester Street, where there is generally a great 
Gardens, kc quantity, it then enters Southgate Street, and crosses passing between the buildings 

TheO.W. erois. the acyoining the old bridge, and flows down the broad quay in a sheet into the Biver. I 
Riv. again at am • mijerstand the Great Western again orosses the river at Ham Gardens by another 
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bridge. — ^The ground for the Depdt most be raised above the flood mark of 1809 apon The raiting of the 
Widcombe Poor-hoase, which is 4 feet 9 inches above the surface of the pavement, and the D^p^t ^[u increase 
latter is some height above the mad, owing to its having been raised of late years, by which ^^^ Floods, 
the water will be intercepted, and will consequently rise above the bridges, (particularly as Reason of same. 
two bridges are intended). The Great Western will injure Sydney Gardens very The G. W. will 

much, as it passes through them, (I have understood that 5000 people have been there at i"j'*'"« Sydney Gar. 
the same time.) T he Colliery Railway and Canal is nearly in a straight line from Description of the 

Dundas to Midford, (the Company possessed power by their Act to make either a canal or a Canal^^at Midfor^^^ 
railway) and when it arrives at the Aqueduct by Midford, it is joined by the Dnnkerton 
and the Radstock Canals in the shape of the letter Y, and they were obliged to have a 
railway run down the hill, in order to get to the Aqueduct. — I would not allow them to 
pass through my land, by the side of the canal at Midford, on account of the Radstock 
Branch taking the water from my mill; but I would consent to their running a railway ^ Branch from the 
over it to the Basing, provided the public were allowed the use of it; by which the *J*®T® '^V?; *° *^* 
towns of Trowbridge and Bradford would be opened to us, (which we cannot at present adv. to the Pab. also 
get to, as the country is very hilly) also the country beyond them up to Berkshire, and toBradf.Trowb.&c. 
it would likewise be very advantageous to the Collieries.- —There has been a Objec. to the O.W. 

great expenditure lately upon the four roads at Holloway, as the Wells and Claverton At HoUoway. 
Roads, (where the Great Western passes) owing to the difficulty of uniting them. 

A Line of Railway ascending Box Hill by a tunnel, and passing on near Chippenham, Inconv.of theG.W. 
then turning back by the Branch to Trowbridge and Bradford, would be very little BathTTlowbr.*&T. 
advantage as a Line of Communication between these towns and Bath, Bristol, &c. — ^The 
Great Western passes the spot where the Bradford and Chippenham roads join by a TheG.W.wonldbe 
Bridge, 17 feet high, and the Embankment crossing the meadows from Bathampton ipju.to theMeadows 
to the same being very high, would consequently pen back the flood water in Winter. 



Some of the best houses in Bath are situated in the South and North Parades, Do. do. 

which are the neighbourhoods most frequented by invalids, (the South Parade has been '^*'^®* ** ^**"- 
considered the Montpelier of Bath) their being flagged also removes all noise and 
traffic, but the Great Western would completely destroy their quietude.- "The 

trees between this railway and the back of Pulteney Street will not in my opinion Do. do. 

form a proper screen, as they do not exceed 20 feet in height. ■ T he houses in P«*ltcney Street. 

Bathwick Terrace (under which the Great Western passes in a tunnel) are of a very Do. do. 

superior class, and let for £60. or £70. per annum: the front prospect is very exten- ^*'^'"®*' Terrace. 

sive, and extends over the whole of the hills which surround the city. It also Do. do. 

tunnels under Raby Place, which is a highly respectable neighbourhood , combining ^ ^^' 
both town and country : the houses are letting at £ 80. to £ 100. per annum, and are in 

much request. It also passes the top of New and Old Sydney Place, which Do. Sydney Place. 
contain superior houses. T he Houses interfered with in Forefleld Place by the 

Basing are of far less value than those of Raby Place. Mr. Goodridge, whom I He considers 

have known some years, is an Architect of gteat practice, but I doubt his knowledge ^''* ^o^^dridge 

as a Land Surveyor, (when the Church at Coombe Down was built, the Committee J"^^^f ^° 

purchased the land, and sent for me to measure it, also to lay down the true meridian, ^^ ^ 

in order to get it due East and West, although Mr. Goodridge was employed to super- i^^^^ Sorveyor. 
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The Basing Line intend it). ^ In order to ascertain whether his statement given in evidence was 

will not injure correct, ** that the Basing Line woald injare Prior Park,'' I took a plan of the line. 

Prior Park. ^^ j walked o?er the ground, and I ascertained that it is about 1 mile off, and considering 

the depth of the catting is about 60 feet, and protected by a wall, 8 feet high, and that 

a shrubbery is at present upon the spot, I consider it will be impossible to see tlie 

railway from Prior Park, (it is a Catholic College) or from the temple at the head of the 

HisAccoo^ofsame. pond. The property belongs to Dr. Baines, (the Bishop of the College) who has bail! 

a new Lodge 200 yards above the old one, which is a considerable distance from the 
railway; it is also 80 feet from the fish ponds, which is quite sufficient to preserve them: 
the banks of the Kennet and Avon, also the Somerset Coal Canal, are not half that 
Do. do. thickness. T he line runs within | of a mile of the back (where the Offices are 

Mr.Tugweirs Hou. gjtaated) of Mr. TugwelFs House, and there will be 2 roads and a garden intervening. 
Do. do. It also cuts off the comer of Colonel Wrench's Pleasure Grounds, passing in 

Col. Wrench's Prop. 40 feet cutting, but it will be hidden from the view of the house by a 12 feet wall» 
He received a Letter several high elm trees and a shrubbery ¥rill also be left.— *-*-! have a Letter from 
of Bath, Stating that ^r* Philip George, Town Clerk of Bath, stating that the most sensible aiid respectable 
the most resp.lnha. people in the city object to the Great Western, and in reference to the Mayor and 

Corporation approving of it, I certainly do not consider they are competent judges of 
the merits of the competing lines. 



Es. Mr. CHARLES FOWLER. Architect. 

He was the Archit. I have practised in London for the last 16 years. I have had occasion to examine 

^^d^^^'^^ f ^^'^ ^^^^ ^^ circumstances connected with all the Markets in London, having superintended 

the erection of Covent Garden and Hungerford Markets. I consider Vauxhall Dep6t 
Vauxhall Dep6t. very eligible for the diffusion of Provisions throughout the Metropolis, and it does not 

crowd the East or Western thoroughfares, as the traffic from thence will cross them. I 
Remarks upon the think a Dep6t desirable in proportion to its connection with the several markets, Country 
c oice of a Dep6t. j^^^^ jjjj^y ^|jpg jj^ brought to town from very remotes distances, also Poultry, Butter, 

Eggs, &c.; the recent improvements in roads and spring carriages have already brought 
Leadenhall fonnerl. much to market which could not before reach London. Leadenhall was formerly, but 
the Principid Mark! ^^^S^^ ^^ ^^^ ^® principal Market for Butcher's meat, Hungerford also possesses 
for Batcher's Meat, many advantages for the same; the proximity of the Dep6t to the River is a great 

advantage, it is also a remarkably unincumbered spot, I am not aware of any direction 

which can equal it in this respect; it likewise offers a facility of communication with 
Adv.of acommnni. Greenwich and Deptfoiyl, and a connection might easily bo made with the Greenwich 
with Oreenwi^^' Bailway, which would be advantageous as the large Steam Packets lie down the River 

on account of their not being able to get up. I have also Surveyed the Great 

East Sqoa. Dep6C Western Dep6t (the London and Birmingham) at Euston Square, and I have made a 

Table of the comparative distances of the principal points of London from both Dep6tS| 

which I measured from Crutchley's large Map, as follows : 
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Distances of the respective Railway Termini from Markets and other 

important Points. 





Ctf«m4>k 




Birmingham^ 




oOUtnaiupioii* 














Csmdcii Town* 


Euttoo 


L Square. 


Uongerford Market-^ 


Mik*. 


FurUmgi, 


Milcf. Furlongi, 


MiUt. 


FurUmgu 


by Westminster Bridge 


2 


6 


2 7 


2 


1 


Vauxhall Bridge 






2 


0* 


— 


■ 


— 


The River • . • , 






1 


7 


• 


■ 


— 


Covent Garden Market — 
















by Westminster Bridge 






2 


6 


2 6 


2 





Vauxhall Bridge 






2 


oi 


— . 


• 


— 


Newport Market, by Westminster Bridge 






2 


3 


2 31 


1 


H 


Farringdon Market • • • . 






3 


a 


3 


1 


7 


Newgate Market • 








3 


1 


3 04 


1 


n 


BiUingsgate Market 








2 


7 


4 2 


3 


1 


Leadenhall Market 








3 


1 


4 1 


3 





Spitalfields Market 








3 


6 


4 5 


3 


4 


Borough Market 








2 


4 


4 1 


3 





Oxford Market 








3 


5 


2 2 


1 


4 


Smithfield Market 








3 


3 


3 04 


1 


H 


Bull Inn« Aldgate 








3 


4 


4 5 


3 


4 


Spread Eagle, Gracechurch Street 






3 





4 5 


3 


4 


Swan with Two Necks, Lad Lane 






3 





4 24 


3 


1* 


Bolt in Ton, Fleet Street 






3 





3 


1 


7 


Golden Cross, Charing Cross 






2 


6 


2 64 


2 


0* 


White Horse Cellar, Piccadilly 






3 


3 


2 6 


2 





Green Man and StiU, Oxford Street 






3 


5 


2 


1 


2 


To tireenwich • • • • . 






5 


5 


-. 


t 


^ 


To Deptford 








5 


2 


— 


■ 


— 


The Houses of Ptoliament 








1 


2 


3 3 


2 


5 


Saint Paul's 








2 


7 


3 34 


2 


H 


Eaton Square • • 








1 


5 


3 7 


3 


1 


Bank . • . • , 








3 





-. 


3 


2 


Hyde Pkrk Comer 








1 


7 


3 3 


2 


5 


Samt James' Street 








2 


2 


.- 


2 





Kensington Barracks 








2 


3 


3 7 


3 


1 



N.B. — Am Goods are not to be brought to the Birmingham new Station the Comparison as 

regards Abrkets does not apply to it. 



*I have since 



I measared the distance by a string in order to take all bends of the road.— »- 
ascertained that the distance to St. Paul's is 2^ furlongs in favour of the Eoston Square 
Depdt, instead of 1|, as stated :— Regarding the distance to the Bank, I went down the 
City Road from JEnston Square, but if I had taken Gray's Inn Lane and that way, it 
would have made it | of a mile in favour insteiul of against the latter Dep6t.«— ^ -^— 
I am one of the Commissioners of Paving for the Bedford Estate in the Parish of St. 
Pancras, in which I reside, and can state that there are Gates at the North End of the 
Boundary towards the New Road, between the Bedford and Southampton Estates, which 
are closed against omnibuses, carts, waggons, &c» therefore some of the distances by these 
vehicles will be increased ; it is our understanding with the Duke of Bedford that the gates 
shall be closed, and there is a strong local feeling in favoor of the continuance of same, 
as they render the neighbourhood quiet and safe; the tenants of course have a key. 

H H 



Table 



of 



Distances 



from 



the Southampton 



aod 



the L. k B. 



Dep6ts. 



Remarks 
upon 
same. 
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Ejt\ DANIEL MALLET- 

lighterman, of King's Arms Stairs, Westminster Bridge. 

His Experience. I have been employed by the Waterloo, Vaaxhall, and Soothwark Bridge Compa- 

nieSy and by Go?erDment, in works upon the Thames. The Wharf at VaaidiaU 

Descr. of the Wharf Bridge, at the termination at the Southampton Railway was formerly a Dock, and 

ep . g^^^ drawing 3 feet water (about 40 tons burden) can get along the wharf at Half-tide 

The Tide flows 5 ho. (or 2 hours tide). The Flood tide runs 5, and the Ebb 7 hours There is a 

and ebbs / hours. 

Hard (gravelly ground) in front of the wharf, which will bear carts, goods can thos be 

Wharf is a ''Hard." carted alongside the boats, and room can be made for a 6rst-rate ship to come along- 
side if required, as the whole of the gravel might be excavated at dead low water: I 
He would remove it could do it in 2 months, (30 or 40 feet might be removed if required) but 6 feet might 
at i#. 6</. per c. y . ^^ removed in 2 or 3 weeks, which I could undertake at Is. M. per yard.— — — 

It is 163 feet from the wharf to low water mark, where the depth is 8 feet at the 
edge, and then 9 or 10 feet. ■ 
List And about 300 yards from the wharf to the abutment of Vauxhall Bridge. 

152 yards from the Stone Tard to the end of the wharf adjoining the River 

Thames. 

Distances. 21 yards 6 inches from the Stone Yard to the post that separates Lambeth and 

Battersea parishes. 



of 



12 yards 2 feet inches from one side to the other of Nine Elms' Road. 

And 3 yards 2 feet II inches from the post that separates Lambeth and Battersea 

parishes to the wall that stands in Lambeth parish. 

It is difficult (at certain times) to get into .the Basin of the Regent's Canal, which 

Rc^. Canal en tr. the enters the Thames below Limehonse ; they will not let you in at half-ebb ; the barges 

Riv. below Limeho. ^^ sometimes 7 hours getting out.— The Water Carriage from the entrance of the 

The Wat Car. from Regent's Canal to St. Katharine's Dock is about Is. a ton, and about the same from St. 

DidJ^ibolthfii^c Katharine's Dock to Nine Elms, although the latter may be about 6 or 700 yards 

as from the latter to longer ; but I have nothing to do with the upper part, the river below bridge is more 

' '^ * crowded ; and the navigation consequently more dangerous, particularly for loaded craft : 

Navi«u6eIow Brid! ^® frequently ship a ton or two of water, as the steam boats will not give way for any 

thing * We can work Barges against Tide, provided we have the Wind, 



E:^. Mr. ZACHARIAH ALLNUTT, 

Gen.Receiveroftlie I have been General Receiver of the Thames Navigation for the last 85 years, and 

aviga ion j ^^ formerly their Surveyor ; I also practise as a Solicitor generully, and was employed 

SVsSlkitolJ^^^^^^ '^y ^^ Opponents to the Great Western to draw up some Statements, which were 

Oppon. to the Bill, circulated among their Lordships, from which the following is a quotation, " Then 

'' comes the case of the Schemers, presumed to be made oat by Extracts from the 
** partial Evidence of Mr. Brunei, their oum Engineer, before a Hoase of Commons 
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** Committee, as well as the Birslings and Helpers they have picked up. who merely 

** state their opinions^ and give hearsay evidence to questions previoosly arranged, hut 

** not a word on oath,*' by which I did not mean to cast any impatation, bat merely to 

state that evidence given in a conversational style, and not npon oath en masse, is of Evidence at first was 

less valae than the latter. (The Hoase of Commons did not then allow the oath to be "''' ^*^- "P®" ^**^ 

administered.) ■ V ery considerable improvements have been made of late years both Improvements on 

in the Drainage and Navigation of the Thames, and it now forms a very considerable ^^ Thames. 

means of drainage to the neighbonring coontry. The traffic in connection with the 

Canal has increased, arising from the Locks, Pounds, and Artificial Works, which have 

been carried to a very great extent The Thames Commission is composed o fthe 

Noblemen and Gentlemen residing on the banks of the Thames, but they are not 

Proprietors like a company, therefore they do not divide any profit. The Funds arising The whole of the 

from the Navigation are employed exclusively upon the improvements, some of it is ^'^^ *^cm**^^^ 

spent in forming extra embankments, which benefit the owners of the adjoining land 

although they do not study the neighbouring lands, or any individual's interest; 

they have borrowed about £ 94,000. at 5 per cent., for which the tolls are mortgaged. 

The General Clerk is obliged by the Act to present Parliament annually Account of the 
with an account of the Receipts and Expenditure, including the interest paid to the 
Bond-holders, Salaries to the Clerks, viz. The General Clerk, (Mr. Payne, who is Expenses 

Solicitor to the Opponents of this measure,) the Surveyor, and the Assistant Surveyor, ^f 

(Messrs. Treacher and Son,) and the Receiver Greneral, (myself,) also 28 Pound- 
keepers and 6 Ferrymen, and there are from 15 to 20 workmen regularly employed, and ^® Management, 
sometimes 40 additional ; (I think it would be bad policy to reduce our Salaries) ; also 
Storehouses, yards, and other conveniencies, which have been purchased, sums paid for 
Rent, also the sums expended for repairing and ballasting the River and Cuts, also 
Towing Paths, Sec— —The total Expenditure in 1832 was £ 12,695. 7s. 2cf., and the Exnenses in 1832 
total Receipts £ 18,168, 18*. 5d. ; (the sum paid for Interest amounted to £ 5420. 12*.) "^ and Receipts^^' 

I conceive that a Railway between London and Reading would draw off a ^13,168. 18#. 5</. 
considerable portion of the Traffic of the Thames, and that the funds would not be He cons, the G. W. 
sufficient to keep the River in order ; more funds are required for the works at the ^f \i^^ Navigation, 
present time, as there is no surplus left. The CJommissioners intend removing The Com, have not 

8 or 8 dangerous tnrnings by fresh cuts, as soon as they get sufficient funds, (they have •'ifficient Fnnds. 
had to wait nearly 4 months for the loan of £4,000. although they advertized). There is difficulty 

The River would grow up and at length get dry, if it was not navigated ; we could ]^ obtaining Loans 
_-,, , '..i«-^ mi The River would 

barely afford to lose a barge, as their passage assists in keeping it open. ine cons.fall into decay. 

Light goods amount to very nearly ^th of our income, in the event of the Barge- The Lt. Goo. Uhof 

masters losing which, they would be obliged to put a heavier toll upon the remaining thetraff.ontheTha. 

Heavy goods, and the loss of the latter would be the consequence. The Light goods pay j^- |,^ Goods would 

the Barge-masters for the Heavy, and they are very likely to go by the Railway, on account probably go by Ry. 

of the greater expedition. It is also very likely that goods liable to injury from 

the heat of the weather in the Summer, as Grocery, &c., would go by Railway, as we do 

not put ourselves upon the same footing as a Railway or a Canal. Low price will also 

influence parties who are ignorant of our speed, but no advantage that these people could 
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derive from the Railway woald oompemate for the destmction of the River. I believe onr 
The Commissioners CommissioDers opposed the Grand JuDOtion Canal when in Parliament, and it certainly has 
opposed the ^^^ ii^jnred oar Navigation, as the traffic has not improved in proportion to the increased 
basinj. the Thames. Population of the several Towns. A Railway to Bristol, whether it passes through 

Reading or not, would be a serious loss to us, but it would not be as injurious as the 
Great Western, if it passed further off. Reading is 40 miles by land and 78 miles by 
the river from London ; from Teddington to Reading it is against stream, and from 
Stop, by Frost very Teddiogton downwards it is exposed to the vicissitudes of the tides . I do not 

scar, apon the Tha. ^g^^mber any case of the detention of a Barge by Frost longer than 8 or 4 days for the 
The precautions last 1 4 years ; when it reaches a certain degree we draw the Sluices, which breaks the ice all 
against same. ^^^ ^^y down, and the cots being short it passes away. We had rather a severe Winter in 

1832wa8asev.Wint. 1832, but I do not think the frost continued more than 7 or 10 days, and the Navigation 
Stoppa.by Floods of was not stopped above 2 or S. — Stoppages of 2 or S days from Floods may have taken 
2or3dayshavcocc. place— Stoppages by Drought are occasioned by the Bargemen, I have known innu- 
Stoppa. by Drought merable cases of it, the Commissioners allow them to go to any depth they please, 
the Bar^men^oadi[ «*cept at certain times, and they are aware of the depth of water, yet they overioad 
the Barges too fall, their barges, (they take in too great a Load in London, notwithstanding the Bye-laws, 

hoping to get up, but at length the water fails them,) and stop one another; last Friday 
Instan.of the same, a Barge was loaded 3 inches higher than the Commissioners allow, and if I had not seen 

it 20 Barges would have been stopped ; we intend employing a person to inspect them. 

We also avoid much of the obstruction which formerly arose from Drought, and 

Thrv seldom resort we do not resort to Flashes (the passing of a certain quantity of Water at certain 

to as vs now. times of the day to assist the downward passage when the water is scarce) as frequently 

as formerly, in consequence of the improvements, and it is the intention of the Com- 
The Thames indinp. missioners to do away with them.- T he Drainage on the banks of the Thames is 

to \he^CountTwl^ immense, the adjoining meadows being sometimes a mile in extent, the whole of which 

are affected. The Towing Paths must be kept in good order, as they protect the 

country from the floods; the flooding of such places as Oxford, Abingdon, Wallingford» 

Reading, Mario w. Maidenhead, and Windsor, would be a great injury, and would 

make them damp and unhealthy, the Navigation of the Thames is therefore indispen- 

The Works upon the sably necessary for the drainage . The several Bridges and Embankments that will 

G.W.willcau.Floo. ^e required to carry the Great Western railway across the Thames and adjoining 

Obser?. upon same, meadows will be very injurious: and must affect the river as a source of drainage, 

(although not perhaps in a very great degree^ even if they use every precaution in the 

several works. — Provision is always made to let the Water pass off quickly by arches in 

Inj. effect of the 1st the adjoining roads. ■ A very large quantity of water passes into the river at the 

rossg. at Mai en . g^^^ place of crossing at Maidenhead, spreading over the Flats on each side of the Bridge, 

Do. the 2d Crossing which are very extensive.— The Second crossing is at Reading, at about S| miles from 

ea ing. Sunning, near the mouth of the Kennet, where there is a large flat, also a contraction by 

the hill half a mile from the Railway Bridge, which will cause great inconvenience, not- 

Do. the 3d Crossinj^ withstanding any number of arches and culverts they may intend erecting. — ^And the Third 

Mil. beluw Ueadi. p]^^^ gf crossing is about 5 or 6 miles above Reading, in the direction of the Valley of 

the Thames, where it crosses one of the branches of the river Kenneti which is a part 
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of oDr Navigation, (we hare the control np to the High Bridge at Reading.) 

Eton College is supplied with water by a mill on the Buckinghamshire side of the river, Eton Coll. is tnpp. 

and Windsor Castle by a mill on the Berkshire side, (as the water is obliged (jj^ Y}y anothrboth 

to be raised to a considerable ele?at]on») they belong to each party respectively, ofwhichare put into 

. 11 1 I ••!• /*Mi*^i action by the works 

and are nearly opposite each other, and any neglect arising from a failure of our funds conn, with the Nav. 

would injure, and eventually destroy them ; the River is dammed up by a Weir, or 

artiGcial head, across the river, (which we are at the expense of) which creates a fall Explanati. of same. 

and turns the mills, the water is then thrown into a sort of channel, and driven up 

pipes to the Castle, a diminution of our funds would disenable us from keeping the If theNavi. isnegl. 

Weir in repair, and we should therefore be obliged to remove it, the power which sup- powtr^tokd^Bnpply 

plies the Castle will thus be gone, (the water would certainly pass by Windsor better in of water. 

the event of the removal of the mills,) and artificial means must consequently be resorted 

to, as the water would not retain sufficient power to turn the mills, and it would not It would not pay the 

pay the inhabitants of Windsor to keep the Weir in repair, as it is very expensive, theVorks^up.^^^* 

(neither have they the power to do it without going to Parliament); the cost originally Cost of the Weir 

was about £2,000. and I have known the Repairs amount to £50. or £60.: £^\f^^i^^ 

£60. per annum may be sufficient for some time, if it was put in a perfect state, but it 

IS opened and closed every hour, therefore depends on the Wear and Tear. There is a 

Pound Lock at the bottom of the channel which supplies the King's Engine with water. The Kincr's Engine 

which cost nearly £5,000.; when it was erected the power was increased, and more ^^ 

work has consequently been done, and it has acted better.—— —--Reading contains Popula. of Reading 

11 or 12,000 inhabitants, but it is not a manufacturing Town ; there are a great quantity of ' ' * 

Provisions, Coals, and Building Materials constantly travelling to and from it, for which Traffic of same. 

the Thames affords a suitable communication, and people can easily provide against 

delays from floods and frosts by a little foresight; I am at Reading S or 4 times a week, TheThames is quite 

and can therefore state that there is no inconvenience arising from the want of another 

conveyance, and I am fully convinced it would suffer considerably by losing the advan- The loss of the Nav. 

tages of the Thames. The Town of Henley, which is 7 miles from Reading, would [[ InLj^R^M^^^^^ 

also suffer considerably. The Traffic does not require unusual speed, with the exception Henley, &c. 

of very light articles, which the inhabitants get up and down in one day with ease. Traffic by Coach. 

besides having the principal part of it to transact business. Large Barges are Small Barges are 

getting out of use, and smaller ones adopted, and the communication between London P^^^<^'^* ^^ larger <^- 

and Reading by them has increased very much lately, they go every day, and when Barges occupy 2| 

loaded occupy 2} days up and 2 days down ; the light boats get down about 2 or 3 hours luad. wd^^in^etu. 

sooner, but if the Barges were better worked, they would occupy less time ; the men The Bargemen are 

are in the habit of going ashore and getting intoxicated, instead of attending to their ^^^^ irregular. 

duties ; I remember the case of a Barge-master, who was a careful industrious man, 

making a fortune, although he did not receive more than a fair remuneration for his 

outlay of time, labor, &c. but I believe they are generally losers, and any diminution 

would be ruinous to them as well as to the river.' We have not had an instance of Horses are seldom 

a horse being drawn into the river for some years, as our improvements have in a great 

degree obviated it. 
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Ex. Mr. GEORGE TREACHER, 

Assistant Surveyor to the Thames Navigation. 

Hit Experience. My father has been Sar?eyor to the ThameK Navigation nearly 40 years, (as far 

as I know, at a salary of £300. per annnm). I know every part of the river, havings 

been on it all my life. I have been appointed Assistant Surveyor above 12 years, (at a 

salary of £150. per annnm, which includes travelling expenses over a distance of 

BtnefitoftbeTbam. 118 miles of the river). The Towns of Oxford, Abingdon, Wallingford, Pang- 

totheTownsaponit. bourne, Reading, Henley, Marlow, Maidenhead, and Windsor, have derived much of 

their prosperity from their communication with the river : the formation of the Great 
Western would cause a considerable falling off of trade upon the same, as there is 
Descrip. of Canals much traffic to those places, although the canals carry some of it. There are a 

TluT Severn!^^'^ ^ ' considerable number of Canals dependent upon the River, viz : the Severn, which 
Th^ urf^'^l'n enters the Thames at lichlade in Gloucestershire; the Oxford Canal, which enters at 
The Kennet&Avon Oxford ; the Wilts and Berks at Abingdon, and the Kennet and Avon at Reading. 
Amo.ofTon^.npon -The Tonnage upon the Thames amounts to about 240,000 tons, and the Tolls 

fwl ^^ .' ^* Cfrom which the Thames Commissioners principally derive their revenue) are about ^d. 
ThcCoin.charge2rf. ^ . « . * . . ... .. . ^ , . . 

perTonattheLocks. a ton at each Pound Lock each way; they derive very little of their income from 

rents. There have been very few obstructions by Drought lately. A Boat is 

Speed of the Navi. 3 Days going to Abingdon : A Boat went to Mapledurham a short time back in 

86 Hours. The obstructions are mostly above Reading." A Barge occupies about 

A Barge is 4 or 4| 4 or 4^ Days in passing between Bristol and London, and about 2 between Beading 
ancl'/to^eadine''' ^^^ London : I cannot therefore call 4 or 5 days a favorable passage, as stated by 

Mr. Davis in his evidence. There is from 4 to 6 hours difibrence in the passage 
4 to 6 hours differ, between up and down : they perform the voyage as quickly in Winter as in Summer, 

unless there are floods, which occur oftener in the winter, arising from the rain. 
Memo. Pilfering. | i^^y^ q^^ heard of any Pilfering to much extent, but the Bargemasters are responsible 
Stoppa.froin Floods for it. I do not remember any stoppage of late years equal to a month owing to 

Floods, as the several extensive improvements have rendered it impossible, except in 
Precan.against8ame cases of extremely highi floods.' Very high banks have been erected, in the nature 

of mounds, to prevent the flooding of the country, (independent of the towing path) 

particularly at Maidenhead and Windsor, which benefit the adjoining lands, (the 

eiptsi 
KI68. 



TheReceipt8lnI832 proprietors of which do not contribute towards the same). The Receipts for the year 

was £\d,m. jg^2 were £ 18,108. 18«. Ad., and the Expenditure generally equals the receipts. ■ 



The Exp. generally 

equal same. The appointment of the Commissioners is merely honorary, and they do not derive any 

All the Funds exp. benefit from their office, the whole of the Funds being appropriated to the support of 

the Navigation, with the exception of the salaries of the officers, 8cc. W indsor 

Windsor Castle ts Castle is entirely supplied with Water by the Water*wheel at Romney Wdr, below 

Windsor Bridge ; the water being penned to a certain height for the Navigation, and 
also to give power to the wheel : the whole of the Commissioners works are absolutely 

Also Eton and the essential for the working of the engine. The Towns of Windsor and Eton are also 

Town of Windsor, supplied by another engine on the other side ; the same water power being used for 
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both. The Coat of the Romney Weir, inclading the Ponnd Lock, was £40(M). or The Romnev Weir 

£5000. ; large sanif hare also been spent upon it since ; perhaps a sum of £ 10,000. ^'^ ' 

may have been expended on the spot from the commencement.— — If the Navigation ]f the Navigation 

of the river was deserted, it would alter its coarse, and r/jk in different channels, heavy ^" fj ?J**'*?**1^^* 

barges tend to keep it in order, and it is necessary V maintain a certain depth, that 

they may travel at all times, and the Drainage of the snrroanding country conid not be And the Drainage 

effected without them; the river would also in many cases run upon a higher level, ^^^^^ ^^ ruined. 

instead of draining the country, and the floods would not run off as they do now.— — 

A constant expence is therefore incurred in cleansing the channels, also in preserving and 

maintaining the towing paths, and the works in the nature of artificial navigation, as 

pounds^ locks, 8lc.— — » — — ^There is an Embankment upon the Great Western The G. W. will 

Railway in the neighbourhood of Reading, which extends from a little below the ^^^ Tyler*s Lane. 

mouth of the Kennet up the Vale of the Thames westward, towards Tyler's Lane, 

and is upwards of 3 miles in length. It crosses the mouth of the Kennet at At the cross, of the 

about 7 chains from the Thames, and about 21 feet above the former, by 2 arches of 

40 feet span each : there would therefore be a pier in the centre of the navigation He considers Piers 

belonging to the Commissioners, who will be put to great expence in ballasting a new ^^^^P®''^ ^ water. 

channel, &c. (there are only 2 arches shewn upon the plan, but even if a great number 

should be erected, yet the water in flood time could not escape through them so fast as 

it does now.) The extent of the Jurisdiction of the Thames Commissioners is from The jarisdic. of the 

Idchlade, in Gloucestershire, where the Thames first becomes navigable, extending to^Lichlad^,^henit 

down to the City Stone, at the foot of Staines Bridge ; the City of London then become ^«1>> ^^? the hands 

the Constilnrators of the river, whose jurisdiction extends down below London : part of 

the Kennet is also under the jurisdiction of the Thames Commissioners. It would 

be of very little use to keep the works below in repair, if those above were neglected. 

■ The Embankment is 15 or 16 feet high where it crosses the road from Reading 

to Caversham, which must either pass in the water below the railway, or over it, which increase the Floods 

would be inconvenient, and the water in flood time could not escape throuirh those Jj the Road from 

^ ^ UaYcrsham to Keau. 

arches so fast as it does now. It next crosses the Valley of the Loddon, in the Do.atthecros.ofthe 

neighbourhood of Twyford, at nearly right angles. The Loddon is a very sluggish l^dd. nr. Twyford. 
river, and there is sometimes a great quantity of water in it; when any thing placed Remarks npon the 
across the low lands will pen it back, and it is frequently flooded after heavy rains : I^dden. 

wherever there is a fall in the rivf r any piers or obstructions (boughs of trees, &c. Piers ohstruct a 
would be intercepted) must pen the water back, even if the water course is left ten times not Lef el water. ^ 
wider, but if it is level it will not afiect it provided the waterway is made wider, but there 
is not always the same fall in the river . T he Loddon passes under the Great Turn- At the Tump. Road 

pike Road, which I have known flooded both in 1821 and 1822, and as the railway ^^^^ 

passes considerably higher it must therefore pen the water back. ^There are It will also pen the 

several Mills directly below the embankment : and as the water will be penned back, the several Mills. 

power of the first mill will consequently be removed, and a single inch of tail water will 

in some instances take away much of the power: suppose it was 1 inch, in order to gain Observ. upon same. 

which they must pen back the water another inch, which would injure the one above it, 

and so on one after another. In order to gain the inch, they take it from the mill 

above; but the power of 1 inch above is not equal to 1 inch below, because the wheel 
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has more water to work throogh, (I am not aware that there is any law which would 

prevent them doing it, unless they penned it over the land). The aboTe mills are above 

the railway, the nearest being about 1 mile distant : there is only one below, (which is 

It will ilto injart less than 1 mile distant) which will not be affected.— If the water is kept long upon 

the Land. ^-^ |^ ^ -^ ^^^^ ii^are it very mach ; it now remains a long time upon it at certain 

Prevalen. of Floods times. I have known the haycocks in the Summer carried off the land, and floated down 
in this Neighbourh. ^^ ^.^^^ j^ ^^^^ ^^^^^^ ^^ y^,^y ^j ^^ Thames at Maidenhead, J of a mile 

Deicr.ofthecrostg. below the bridge, with S arches, each of 80 feet span, and 4 arches, each of 40 feet 
at ai en ea . gp^Q . ||,ere will therefore be 2 piers in the river, which are sure to pen the water back. 
Objections to same, particularly as there is a considerable fall at this point of the river. The floods rise 

above feet directly below Maidenhead, but there have not been any lately, owing to 

our having increased the widths of the openings, &c., and as the trade increases we shall 
Difficni. of increas. be able to carry off the smaller floods, arising from heavy rains. I have erected 

StidTnh^T*^ ** Bridges over the Thames, and I consider it very diflicult to widen the Bridge at 

Maidenhead without ii\juringthe navigation, as it makes a bend where the water will wash. 
Prevalen. of Floods The lower parts of many of the houses between Maidenhead and Maidenhead Bridge 
in 18 g ur . ^Q^ij j,^ ander water : I have seen the water run through the doors of the coaches from 

one side to the other, (in the year 1821), and unless a free course is kept it will rise 
The Commiss. are yet higher, and injure the land in the immediate neighbourhood very much. — When 
uT^bridff u'e bui^^ ^®^ Bridges are built it is customary to consult the Commissioners, in order to guard 

against any thing of the kind. — I remember when the Crown wished to build a *^ ' * 



Instance of the same over the Kennet, a considerable time was occupied in consulting the Commissioners, 
But the O. W. have who made some alterations in the plan submitted to them, but they have not been 

not consul, tlie Com. consulted by the Great Western regarding any of the proposed works. Some 

Account of some Houses have lately been built on the Crown land at Reading, which have a beautiful 
^^rW. a^ Read/[ ^^^^ ^^ ^® Kennet and Thames, which the embankment will interfere with, by iiyuring 
Do. Lord Stowell's their views, as the situation is very low: it will also injure Lord Stowell's House, at 
at Early Mead. Early Mead, in front of the Thames, and block out the view of the river ; I went and 

ascertained it last Monday, which is our lowest water day ; the mills not being at work on 

Sunday throws more water back, and it is not sufficiently deep to pass the barges at full 

Account of same, depth. I put up a rod 18 feet long (which is the height of the embankment of the 

Great Western) immediately opposite the house, (the spot as near as I could tell 
was about 17 chains from the Thames) and upon looking from the river, from 
which a full view of the house is obtained, I found it cut across the middle of the 
building, totally destroying the view from the lower windows : upon looking from the 
house towards the river, it cut beneath the pole, shutting out from the sight the river 
and the whole of the meadows : but it did not interrupt the view down upon Sunning. 
The house is about ^ a mile from the river, the Turnpike road being between them ; 
there is a high plantation skirting part of the road, but there are 2 opening^ init : I could 
see the banks of the river but not the water from the windows; the boats can always be 

Light Goods, whidi seen; the meadow is also a pleasant object from the house. —The trade in 

P ^ fiLh ^^ mas^ light Goods has increased, owing to the improvements, and there are more carried in the 

proportion thaA heavy goods. I am not aware whether the Commissioners could impose 
any additional tolls, in order to increase their income, without going to Parliament. 
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Ex. Me. JOHN CUTLER. 

I am Proprietor of the Eton Engine, which sopplies the Towns of Eton and Propri. of the Eton 
Windsor, also the Barracks, with water, and it is situated precisely opposite His Eto^^"^vTndwr£c.' 
IM^jesty's Engine at Windsor, which supplies the Royal Apartments only, the remaining ^^g Majesty's Eng. 
portion of the Castle being sapplied by the former. — If the water at Romney Weir was "ttppHes the Castle, 
only a few inches below the water mark placed thereon, it woold be impossible to supply Both are supplied 
the Castle and Town of Windsor, except by a steam engine, which would impose a tax ^ onincy 
upon the town greater than it could bear, the present Taxes being heavy. -It is Great atten. to same 

entirely owing to the strict attention of the Thames Commissioners, and their Officers, Wo^rks.^if the Water 
Surveyors, &c. that His Majesty has a supply of water at the present time. If it drops a few inches it 

drops 2 inebes the Engines only partly work. I went to the King's Engine last Monday, 
and observed that it was 4 inches below the mark, the fountain on the parterre at the Instance of same. 
Castle donsequently could not work, although some of the Kitchens, &c. wore supplied. 

I supply 380 houses with water, only 60 of which pay me \d. per day, (they The Engine hardly 
average 26f. a house,) it is therefore with the utmost difficulty that I get enough to pay ^^^' ^^' 
my expenses, the wear and tear of the machinery being very great, (^rd of the exp?nces Wear and Tear is 
of the London water companies is for wear and tear) ; I certainly should not get a of Water Works. 
sixpence if it depended on the town, but the Dean and Canons, also the Government, 

assist me. 1 received it from my Uncle, who had it 40 years; he made the people 

a present of the water, but he did not intend that I should do so, and I am bound to He is hound to 

keep it up, although I have only a life interest in it, but I am in hopes of getting some- ^ ^ ^' 

thing by it ultimately. If the Thames Commissioners should neglect the River, I If theNav.isne?1ec. 

imagine that I should be obliged to have recourse to a Steam Engine, which would be tog^uSteiun^Enf! 

a loss to me.' If the River was not kept in proper order, it would in some places 

run in different channels from the present, and it would flood the country in others, the No local arrange- 

Drainage of the country would also be effected. I am positive no local arrangements the River in order. 

could answer the purpose, as it must be kept in good order throughout. T he 

Thames Commissioners are not a trading Company, but a mere roving Commission, 

sitting at 8 Towns on the Thames, and paying all their own travelling expences, and I The Thames Com. 

have observed that they are very assiduous in their attention to the duties of the office. ^^ * eirownExp. 

T he Proposed line of Railway would be a two-fold detriment, as it would injure the The G. W. would 
Navigation, by taking away a portion of the traffic, (even supposing it should be a con- 
siderable distance off,) and the several Bridges and Embankments would also impede tlie And injure the Riv. 
flood waters. The whole of the several works upon the river are necessary. Many parts of the 

I could mention many places where the river might be improved, if the Commissioners R^^-'^q-^heimpr. 
possessed more funds. The Weirs and works above Romney Pound are also aev. Wks. are neccs. 

instrumental in enabling me to supply the water with regularity, otherwise it would 
sometimes come down in driblets, and at other times in floods.- I should have been His remedy when 

without water last year, if the Commissioners had not allowed me to throw up a weir, « r s s r . 
and to have a goit carried to the mill in order to turn the wheel : in the event of the 
river being destroyed I could turn the wheel by this plan for a few weeks. I might 

I I 
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possibly procure sufficient water by local arrangements for abont 10 years, bat not 
TheWindiorWiter beyond that period. The Windsor water is at too great a depth for pomps, and it 

Is too hard to uie. j^ ^^ extremely hard that when obtained it is nseless.— A few years back the Govern- 
ment determined to sink wells for the benefit of the Infantry Barracks, but the men 
conld not ose the water, the Board of Ordnance therefore determined to have my water 
for them, (and obliged me to lay down pipes and keep them in repair,) and for which I 
Notwithttmndg. hit receive 9d. for every 324 gallons. T hey cannot well do without my water at 

ndM^^th/^Pri^'^^^ Wiiidsor, yet notwithstanding my monopoly I cannot raise the price, having tried several 

times. There are tremendous floods at a place called Upper Hope, sometimes my 

Uncertainty wheel cannot move from the excess of water, (but it has not been stopped by floods for 

tiie River. the last 8 or 3 years,) at other times it is at a perfect stand still from drought, I am 

therefore obliged to watch it closely, and it is the same with His Majesty's Engine. 

Instan. of his being The Town of Windsor was without water at the time of the Ascot Heath Races 

without Water. .^ ISSA entirely from this cause, my wheel was also stopped by it 8 times last summer. 

He hat spent much the navigation was also partially afiected at the same time. I can sometimes throw the 

n improvemen . ^g^p ^^ qq^ p^^ | ^f Windsor but not to another, although I have expended a great deal 

of money in improvements, as the Town expect water every day. Large vessels 

Best Days for the can always pass through the Town of Windsor on Sundays and Thursdays, but on Mondays 
Navigation. ^^^ Fridays, (the days upon which my wheel was affected,) the water is low, and the 

tonnage of the boats is consequently reduced, and they draw only 3 feet inches of 
water, instead of 3 ft. 10 inches, until the water recovers itself. 



Ej:. CHARLES TULL, Keeper of Rmney Pound Lock and Weir, 

near Windsor. 

Description of The Romney Weir pens up the Water, and throws it into the streams right and 

Romney Weir, &c. left of the old channel of the river, in one of which the Pound Lock is situated, which 

The Weir is drawn is the only course for the traffic. The Weir is moveable, and it is my business to 

in the Winter. ^^^ j^ ^^ .^ ^^^ ^f pj^^j^ ^j^^ j^j^^ operation of the Weir and Pound Lock 

Itsunpl.HisMajes. tend to keep up a proper body of Water for the Navigation, also for the supply of His 
andt^eEtonEngin. Majesty's Engine for Windsor Castle, and the Eton Engine at Tangier, on the other side 
Description of same of the river, which supplies the towns of Eton and Windsor, also the environs of the 

Castle and the Foot Barracks, and it is being laid on for the Horse Barracks ; every house 

in the town, (except one, where a pump is used,) is supplied from this source . ■ 

They depend entire. The Castle and both Towns would therefore be without water if the works at Romney 

^ ' Weir should be suspended. T he Engine-keeper often calls at the Weir to inform 

He is obliged to me of parts of the Castle which are without water, and I am obliged to resort to other 

to*k cep uVtiieTupp! ^^^'^ods of producing force: (the water is sometimes very difficult to keep up,) 

for instance, yesterday morning the wheels were very nearly stopped. ■ - T he 

The Barges tcoar Passage of deeply laden Barges are very useful in keeping up the Scour of the river. 
the River ont. ^rpj^^ following is a List of the delays that have occurred by Floods and Frosts, 

during the last 4 years : — 



p' 
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Stopfagxs at Romnst. 



1831. 5tli to 16tli February 
1882. None 

1833. 13th to 25th February 

1834. 16th to 27th January 



Total Stoppages in Four Years 



10 Days. 

None, 
10 Days. 

ODays. 

29 Days. 



Table of Delays 
at Romney Weir 

by 

Floods and Frosts 

the last 

Four Years. 



Ex. CHARLES HARDING, Turncock of Windsor Castle. 

I am in the service of the Woods and Forests, and it is my duty to tarn the water winds Cas. is supp. 

supplied by the Engine for the express use of the Castle on and oflF. Our from Romney Weir. 

supply depends entirely upon the Romney Weir, and it is necessary to keep the 

engine to its full power, as any small diminution of the water affects the supply. He is oot aware of 

If the Thames Commissioners should neglect their works on the river, I am not aware procuring Water. 
how we should obtain our supply. 



Ex. JAMES BARNES, Turncock of the Eton Engine. 

The whole of Windsor is supplied from the Eton Engine, (a pump being used at 

one house only between the same and the Long walk). The Dam is fixed across the 

main water of the river, which it drives into the pounds, the cuts being the navigable 
part. I have been 15 years upon the farm, and I am well acquainted with the 

River for miles up ; if the water sinks only half an inch, it makes a considerable differ- 
ence in the anpply, and the people make complaints of it, although we are seldom in 
want of water, but if it was much reduced in the river our works could not proceed. 
I I have driven water carts about Windsor when the supply has not been sufficient. 

■ We shall continue to be supplied from the main source of the Thames as long as 

it is kept open by the Navigation, and properly ballasted, 8cc., otherwise it would 
become choked in the course of time, and the whole body of water that now passes 
down the bed of the river would be scattered and lost. 



The Eton Engine 
supplies all Windsr. 

A Dam is fix. across 
River to supp. same 



A difference in the 
level of the River 
affects the supply. 



If the River is 
neglected they will 
lose tbeir supply. 



Ex. WILLIAM HATCH, Keeper of Shepperton Pound, (Two Miles 

above Walton Bridge) on the Thames. 

The Improvements which have been made of late years in the River have been so The Navigation of 
extensive that the Navigation is almost upon the same footing as a Canal. T he fol- M^^^l^Craal' 

lowing is an account of all the Stoppages which have occurred during the last 10 years: — 
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An Account of the Nomber of Days in each Year, yiz^ firom 1825 'till 1834, daring which (ha 
Navigation of the River Thames was stopped by Floods and Frosts, distinguishing 
each, at Shefferton Lock, in the City District of the Thames Navigation. 



Account 



of the Stoppages at 

Shepperton Lock, 

on the 

City Division 

of the Thames, 

daring 
the Ust Ten Tears. 



By Floods. 



1825. No Stoppage. 

1826. 

1827. 

1828 |g I 15 Days. 

1829. 
1880. 

1831. 8 Days 

1832. No Stoppage. 

1833. 5 Days. 

1834. 9 Days. 



37 Days. 



By Frost. 




7 Days. 
5 Days. 

9 Days. 
13 Days. 



34 Days. 



Total Stoppages in Ten Years jj^ ]^J^ JJ i 71 Days from all Cansei. 



This statement refers to the City District, from London Bridge to a little above Staines 
He has never known Bridge, within which distance I have never known a barge stopped from Drought: I 

a Barge stopped hy y^^j^^ occasionally seen a barge ashore at low water, for half an hour or an hour, bat 
Drought. 

even this is very rare. 



£r. Mr. BENJ. W. SCOTT, Chief Clerk in the Chamber of London. 

The existing debts under the various Acts of Parliament for the improvemmit of 
the portion of the Navigation of the Thames under the jurisdiction of the Citj of 
London, amounts to £155,000. (which is independant of £00,000. borrowed by the 

Commissioners of the Thames for their portion of the river). ^llie average 

produce of the Tolls for the last 5 years has been £ 18,05S. per annum. The average 
lasaffieien. of same, sum paid annually for interest, at 4 per cent.. Is £6,200. and £060. for life aonuities* 

and the surplus is expended upon the river, for which it is insufficient, we are therefore 
quite unable to bear any further reduction of income. I have always undontood 



Loan of the Naviga. 



Avera. of the Tolls 
abo.j&13,953.praD. 
for the City District 



The Light Goods 
bear the grea. Profit. 



that the principal pro&t arises from Light Groods, and judging from the various appli 
tions which are made to us, the Heavy Goods will not bear an increase of toll. 



£r. Mr. STEPHEN LEACH, Clerk of the Works and Principal Recover 

of the Tolls upon the Lower District of the Thames. 

Jarisd.oftheCityof The jurisdiction of the City of London commenoes at a little above Staines Bridge, 

Lond. upon the Tha. and extends as far as Lee, near Sheemess^ I have held the appointment about 

His Experienee. 25 years, and I was the Assistant the 9 previous years. T he several extensive 
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Improvements, also Locks, Weirs, &c. are exeoated onder my direction, and although The nature of the 

of a very expensive description, they could be executed in a more substantial manner ■•°P<"> 

if the funds admitted of it. T he more complete the Navigation of the river the The Drainage is 

better the Drainage is secured. A sum of £185,000. has been borrowed to ^^^^ .upon same 

execute the several works, all of which has been expended, independent of the balance The Funds of the 

arising from the tolls, after paying the interest of the Loan; no bene6t being derived Kf'wo^rkT^^*'^* 

by any person but the necessary offices of the establishment.' The Towing Path 

occupies one bank only, which must be kept up, and the other bank is also required to be Towing Paths, &c. 

kept in repair, as it prevents the flooding of the river.-—— —The River is deepened in The Works are re« 

order to make it sufficiently deep for barges drawing 3 feet 10 inches, it is also dammed ^^^^^ ^° ^^^^^' 

up at different parts by weirs and locks to assist the navigation, which are removed 

during the winter, being merely temporary.— ——^Temporary or moveable Piers and 

Embankments laid across rivers do not affect the water provided the sluices are properly 

attended to. I do not consider the present penning back of the water, and raising of The Works do not 

it by locks, &c. obslrucU the drainage sufficiently to become injurious to the land ; (the ^^^^ **** Drainage. 

penning of it back is quite as important for the navigation as the deepening of the river.) 

I apprehend the Romney Weir is merely temporary, and removed in winter, with Acct.of theremovil 
the exception of the Piles to which the tackle is fixed, which afford a very small {^^ wintTr!^^ 
obstruction, when placed judiciously. T here are two streams on each side Romney 

Weir which are used as mill streams, one for the King's Engine^ and the other for the 
Towns of Windsor and Eton, but the spot where the weir is fixed is the proper course 
for the flood current to pass off; there is a channel on the right of the weir for barges 
to pass, by means of a Pound lock and cut, and it is absolutely necessary to let 
off the surplus water for the navigation. If only iib of our present trade was lost, A loss of -Vth of the 

there would not be sufficient funds to support the navigation, as it is now barely suffi- ^i^^ Funds. 
cien L 'I have always understood that a large proportion of the profit is dependant Light Goods are 

upon the Light goods, the Heavy goods are charged to the utmost extent allowed ^^® principal Profit. 
by the Act, and if there should be a new Act for raising the tolls, I do not think it 
wonld operate as a sufficient compensation for the loss of the light goods. 



£r. Ma. CHARLES BAKER, Surveyor. 

I have Offices at both Cheltenhun and Stroud, and am intimately acquainted with Heiswellaeoa.with 
both places ; I have directed my attention to the Line of the Great Western, also to the ^^^^^^^' ^ S^*^"^'- 
Branch to Gloucester from Sw|||don, and have sufficient knowledge of the country to 
know the latter would be extimiely difficalU In order to get to Stroud it must 4 Line from Swia- 

either pass the valley of Chalford, or that of Avening, both of which would be very oJoa^f mwt ms 
difficult; Chalford is the most direct, but it b very steep and narrow for about 4 or 5 either Avening or 
miles, which I have surveyed (up to the tunnel); there are also a great number of cross ^'^'*'^'^^ vailies. 
Roads and Mills in it, the latter are fed by Mill-ponds and Reservoirs ; there is also Di Acnlty of same. 
moeh ornamental and resident property in the neighbourhood : the Soil is blue and yellow 

Qay, and U inclined to slip. A Caoa! runs between them containing 38 Looks, JJ^^'SlJ ^tft. 

(each 8 or feet fall,) from Strood to the Summit Level, the total rite being 948 ft. Locks in 71 Miles! 
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Someofwliicharein inches, and the distance 7 miles, 4 farioDgs, 170 yards; some of the Locks wero 
▼ery difficalt Soil, f^^^j ^^^^ difficult in the constraction» on accoont of the nature of the soil, (one is 

or was obliged to be propped op at the side). Part of the Country from Stroad to 

Gloocester woold also be difficalt, as it would be a continuation of the same valley^ 

The Port of Olou- The Port of Gloucester has been rising the last few years, and the Duties have 

ccster is riiing. increased tenfold.— —I have gone over part of the Line between Tring and Oxford* 

The Line fromTring i^qJ | certainly think it would form an easier line of communication to Stroud than the line 

to Oloacestr. would « t . • • ■■ i • . ■ . j 

be an easier Line, by Swindon^ it passes principally through back country, by which it does not interfere much 

And it does not ^^^1^ private property ; the Levels are also good, with the exception of Hales Hill, where 
interfere with Prop, there would be some difficulty, and it would require to be passed by a tunnel« ■ A 
Comparison betwn. line from Gloucester to London through Cheltenham would be preferable to a line 
^!d (Uo^an^^a^Lfne ^^^"S^^ Stroud, it is in fact the present route, there being no traffic from Gloucester to 
from Stroud toUlos. Stroud and Swindon. There are 8 Coaches daily from Cheltenham to London, (some of 
The present Traffic which do not travel on Sundays,) and calculating that they take Passengers each way, 

flv^of thrfom^^^ ^^^ ^ ^^^^ ^^y ^y ^^ ^^'' ^^^ '^^^' number would amount to 44,024 per annum; but 

the coach traffic between Stroud and London amounts to only 8,366 per annum, the 

Mail being the only coach that runs all the year; there is a coach that runs every day exoept 

Sunday, for 8 months, and every other day for the remaining 4 months in the year. — 

I have taken my average of Passengers from the Liverpool and Manchester, although I am 

sure there are not Passengers daily upon the latter coach. — There is therefore a 

difference of 35,658 Passengers to and from London in favour of Cheltenham.- 

All theConches from The Coaches from Wales, and from the West and North West, upon arriving at Gloo* 

uponarriV^atGloac! ^^^^^' ^^^ ^^ Cheltenham road in preference to the Stroud, and the Passengers between 

take the Chel.Uoad. Cheltenham and Gloucester are considerably greater than those between Stroud and 

Gloucester, there being 14 or 15 Coaches running between the former places, indepen- 
dent of Flys, and only one Coach running every day between the latter; but it has the 
advantage in point of heavy traffic. — ^The Traffic in Carriages, Gigs, Posting, &o. is in 
Stroud has a Canal the same proportion . Stroud has a Water communication with Gloucester, also 

to Lon . au ou. ^^^ London by the Thames and Severn Canal, but there is none from Cheltenham. 
Cheltenh. has only (There is a horse Tramroad at present between Cheltenham and Gloucester.) 

n ^^^ ^r^^, AO/..A The Population of Cheltenham is 29,942, and the Parish of Stroud contains 8,607, but 
Popn.ef Chi. 22,942 "^ ' 

Do Paris.Strd.8607 ^^re is a considerable population in the Valley, perhaps 30,000, which are employed in 
But there is a large the Clothing Manufactories, and are of a stationary description.— —The best route 
add.Popu.intheVal. ^^ London is decidedly through Cheltenham, as it is the natural course. i do not 

think the line by Swindon would increase the number of Passengers in that direction. 



£r. Mr. BENJAMIN WINGROVE. 

Surveyor of Roads I l^^ve been a General Surveyor of Roads for the last 16 years, and have resided ip 

at Trowbridge. (|^^ neighbourhood of Bath and Trowbridge all my life, I am therefore well aoquiunted 
Where lar e snms ^*^** ^^^ neighbouring country, also with tl^e country about Frome, and large 
have been expended sums have been expended in improving the roads in this part of the country, . i 

on the Roads. 



mere agricaltural towns, (some malt is made at Wootton The G.W.j^oes thro, 
lited by small sbopkeepers, who, as I am informed, are ^"^" ' ^^""* 
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■ 

I consider the best line of Railway from the Metropolis to North Devon, would The Baling is the 
be by Trowbridge, Bradford, and Frome, and there is a practicable line in this ^'N^rth^D^vii^^^ 
direction, into which Exeter natnrally falls, to which it wonid also form the best line of 
oommanication ; a little Tunneling might be necessary at Frome, bat yoo may leave Braton A little Ton. might 
Hill either to the North or South. I have not taken any levels, but I can partly judge ®°^^***^ '^°^ * 
by my eye. It would be a superior line to the Great Western for the Nortb Western And it affords equal 
traffic, and would afford equal facilities of progress Eastward to London, and West- £^^t andWett^ard' 
ward to Bristol, forming an infinitely greater accommodation to this large tract 
of country; it would pass through the Bee-hives of the country at nearly a dead level. It pas. thro, the Bee- 
but I apprehend that much of the traffic in this direction would be lost by the Great 

Western. T he distance from Bath to Bradford by the turnpike road is 8 miles. From Bath to Brad. 

.... , ■ Ti . .. « . 1 «<i T.r . . ^^ mi n I ^ Miles bv the Ba. 

and it IS less by the Basing line, and by the Great Western it is 20. The Fopula- and 20 by the U. W. 

tion of the Basing for the first 11 miles out of Bath is double that of the Great Western^ ThePopulation near 
and the manufactures, trade, capital, &c. employed in it amounts to £ 800,000. but it is 
not above 100 or £150,000. on the latter, I am therefore astonished that any other line He is astonished that 
than the Basing should be proposed, as it is a manufacturing district, and its course be^p^eferred.^ * ^" 
Eastward passes through a richer and more populous country than the Great Western 
Railway, which goes through 
Basset and Wantage,) inhabited 
favourable to the measure, but I cannot conceive their motive, as it will take their trade 
from them.' I have no wish to impugn the Returns made by the Officer of the Crown He considers there 

of the number of Factories, but his allotting only 67 to the County of Wilts, (including ^q^ Workmen in 
the carpet manufactory at Wilton,) is a perfect fallacy. He also states the number of ^**^' j^*" »hewn 
persons employed in them at 3,721 ; I suppose that his forms were filled up by the manu- 
facturers, according to the number of persons employed in their factories, no notice being 
taken of the number actually employed out of them; there are 20 in Trowbridge alone. There are 20 in 
but every house is a Factory, it is a perfect bee-hive, there being a population of about ^ ^^' 

11,000 in a space of only 1,200 acres, which is the extent of the parish ; perhaps there are Pop. of same 11,000. 
800 persons employed in agriculture; the aged paupers probably amount to 3,000, and 8*000 of which are 
I should think that 8,000 are employed in the factories, or at their own houses. — ^Every ^ ' 
Village within 5 miles is engaged in the Cloth Trade, which they take to and from 
Trowbridge, but they do not require a railway for the same, perhaps it may amount to 
1 or 2 cart loads per day. — ^The trade at Bradford has very much increased lately, I There are 7 or 8 
should think there are about 7 or 8 Factories at work, and together with Trowbridge makes 
27, which leaves only 40 for all the remaining to wn» in Wiltshire; he must therefore have 
made his return from imperfect information.- T he present Trade of Trowbridge and Tra of Brad.&Tro. 

Bradford is principally with London, although they have much Irish trade. ■ T he ^ ' 
Gloucestershire trade is principally in broad cloths, and the Wiltshire in kerseymeres* is prin. Broad Clths. 
which are less bulky, (a cloth of 1 yard wide of the latter is of less bulk than 2 yards Wilts. Kerseymere. 
of the former,) and although Wiltshire is a smaller manufacturing district than Glouces- 
tershire, yet there are more people and capital employed in it than within a similar space 
of the latter. T he roads between Bradford and Bath have not been much improved The communication 

lately, a road is being made round Claverton Hill, but it cannot be of any use to Bradford Bath is very bad. 
and Trowbridge, unless a Branch is made to them. I have seen the Ground marked 
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The Ba. Line passes out for the Basing line at Trowbridge, which is from ) to f ths of a mile from the town, and 
^'^'"f T^^ b Td e ^^^ ''"^ passes about the same distance from the town of Bradford, where it is npon an 
And about the same undulating piece of ground, as at Bath, and about 80 feet elevation, but it is impossible 
from Bradford. to bring the line level with all parts of the town. I should prefer taking it to the lower 
Remarks on same, p^ ^^^^^^ ^^^ ^^^j^ j^ principally situated, but it is very subject to Floods, and all 

the houses at the bottom of the bank of the river are usually covered by them. 
Some of the Mana. Some of the manufactures are sent from Bradford and Trowbridge to Langley to be 
are sent to LaniH^v* ™'"^^t some are also sent to a mill at Christian Malford, and some to Chippenham, bat 
Christian Malford, a great portion goes to Melksbam, (which the Branch from the Great Western to Trow- 
&c?^o be milled?"' bridge will be 4 or 5 miles from) and Bromham, to the north east of the former, and 

a little out of the line from Bath to Devizes. — ^There are not above 6 cart loads sent to 
Langley per week; the Trade of Trowbridge is quite sufficient to support the mills all 

There are only 2 round the country. There is one Silk manufactory at Chippenham, possessing very 

Facto, at Chippen. g^^j trade, and one Cloth factory, which had been closed some years, but was restored 
1 at Chris. Malford. by Mr. Gye for electioneering purposes. There is 1 factory at Christian Malford, 

2or3atMelskham. also 2 or 3 at Melksbam, and there are several at Hevtesbury, but I cannot say what 
Seyeral at Heytesb. . ^ ^ ' . , , _• ■ ^ . i / t^ . 

1 or 2 at Bratton, number of factories may be in actual employment. Ibere are 1 or 2 at work at Brat* 

Some at Westbury. ton, near Westbury, where a vast deal of the Trowbridge trade is sent to, it may be con- 
sidered a branch of the trade of the latter; and there are manufactories at work at West- 
Much of the Bristol bury.— ——I believe that much of the Bristol trade is gone westward, (the ports of 
Exeter &Brfdffew8u ^®^®'' ^^^ Bridge water possess ships which formerly went there,) but it would be 

much frequented by the people of the Wiltshire district if there was an easy access to it. 

The G, W. does not but I apprehend the Great Western would be very little used for that purpose, and the 
afford a good Com. „,. .,. ,/•, rr» 

bctvir.Wilts&Brist. Box tunnel IS considered a great objection by most of the manufacturers. — —The 

Line taking the circuit of the manufacturing districts would be better, particularly as it 

would not be any longer. Branch lines are very inconvenient. If a Railway 

He would prefer a jg necessary for Gloucestershire and its vicinity, I consider that a better line than the 

more North. Great Western might be obtained, by going through the county more north, which 

could be taken without crossing the Cotswold Hills; I should go from Gloucester to 
Thro. Cheltenham. Cheltenham, which is a populous Town, and branch away tothe right through the Vale 

of Evesham, in the line which opens there; the land at Winchcombe is very good, but 

Stow on the Wold is not a fertile place : the soil on the Wantage line is certainly supe- 

TheO. W. interfer. rior to that upon the Winchcombe. If the Great Western passes the country near 

Floods near Balfo. Balford, above the turnpike roads, they must pass by a very high viaduct, (to allow 

the water to pass through,) in order to guard against the floods. (The Duodas 
The O. W.inteferes Aqueduct crc^sses the road higher up.) There must be a great sacrifice of property 

with the Property at connected with the Angel Inn at Buth, as considerable sums have been expended both 
the Anf^el at Bath .«.,.,,. i « . .,..,,. , . , , , . , 

▼cry much. ■'y '^ttblic bodies and I'rivate individuals in taking down houses in order to widen the 

road, and the crossing of same must also be attended with great expense, as extraordi- 
Comparison of the ^^^y ^^^^^ °'°*^ ^^ constructed, the hill also rises very precipitately.— —-—A Depdt 
Depots at Bath. 300 yards from the old Bridge, and up a hill, cannot be equally convenient as another 

passing through the lower part of the town. Bat if the floods should not disturb the 
wuld^stor^bth^t^^ railway, I am sure the lower part of the town would be affected, as it is already 
if not the Railway, inundated, and many thousands of pounds have been spent in devising means to 
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remedy the same, and a mouDd Id the direction of the Great Western would increase 

the danger arising from tbem ; the building of Pulteney Street materially altered their 

level. — The floods of 1809 were above the tops of the houses in DoU Mead, many pi^ods'at Buth.*^ 

people were ferried out of their windows in boats, and some of them were drowned ; 

and two or three houses washed down at Walcot, and some people drowned. 

I understand that Lord Manvers, the proprietor of the lower part of Bath, has given Lord Manversistlie 

his consent to the Bill, his land is let at present merely as common garden ground, and {oi^eVpart of Bath. 

produces only 6 or £7. per acre, but for the purposes of a Depdt it would be worth As his Land at prcs. 

£ 100. per acre, therefore it would not aflect him as it would others, it would only be an per A^and w?n th/n 

exchange from £10. to 2 or £300. an acre. ' He is also Ground Landlord of the be worth .£100. 

South Parade, the cellars and kitchens of which are under water in flood time, although 

the habilable part is raised above them. 1 am not aware whether they are let upon of^he South Parade! 

building leases. ■ I once consulted with Mr. Telford about a line of road from London Mr. Telford prefer. 

to Bath, and he suggested the line taken by the Basing Railway ; I went over the country **** 5**^°^ ^'com^ 

with him ■! have no party feelings, all I wish is that the public may have the most manication to Bath. 

advantageous line for Trade and manufactures, and that which will best promote social 

comm u nications • 



Ex. Mr. GEORGE HENRY ELLIOTT. 

I am Surveyor of the Roads in the vicinity of Hurst Lodge, in the neighbourhood Surveyor of Roads 
of the Loddon, where I reside, which the line of the Great Western crosses at right *^ Hurst, 
angles. The adjacent Country is already inconvenienced, and subjected to Floods, on fhe 6. W. will 
account of the difficully of the water finding its way to the Thames ; the Embankment increase the Floods 
will therefore further delay the passage of the flood water, and it is impossible to » , f-' c . 
remedy the objection, as there must be piers occupying some space throughout the 
whole range of the valley near Twyford : the injury will be accordingly ns the embank- 
ment is more or less open.* The Parish of Hurst is on the right, and the Parish of 
Sunning on the left bank of the Loddon. The railway is not in sight of my 
house, but it passes through land of which I am Surveyor.*— «.«-^The Floods at present The Floods are now 
render the Roads impassable in Winter, and any further increase would incommode the very consi. iaVVint. 

Farmers, and further injure their land, as the flood water would remain on longer. 

Mr. Palmer^s Land will be injured by it, and Lord Stowell's Property, which descends TheywillinjureMr. 
in one uninterrupted glacis down to the river, and I think that an 18 feet embankment, Palmer's Property, 
at right angles with the river, will also interrupt his view; at all evenU, it would Also Lord Stowells 
considerably injure the property, especially if the embankment should be in chalk (as it Description of same 

does not admit of verdure). 1 have repeatedly attended Meetings at Reading ^^ |j„ attended 

on the subject of this line at which there were few Proprietors (in consequence of their Meetings concern. 
passing through so much property belonging to one party ; for instance, they continue ^ ^ ^ 
on Mr. Palmer's estates for a length of 8, and on Mr. Leveson Gower's for 9 miles). 

I also attended a Meeting called to discuss the measure, and to consider what Acamnt of same 
steps should be taken to obviate the nuisance (as we considered it) : I cannot say 
whether it was convened by advertisement, or from an understanding among the gentle- 
men of the neighbourhood ; but about 15 or 20 persons attended, all of whom deter-* 
mined to oppose it by every fair way, and none spoke in favour of it. ^ 

K K 
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£r. Mr. WILLIAM ASHMAN. 

Engineer of the I have been 26 years PriDcipal Engineer and Superintendent of the Clan Down 

Clan Down Colliery (j^^j ijHTorks, near Bath, (I have likewise the charge of 4 other Collieries in the neigh- 
Somers. Coal 20 per boarhood) which is the great coal 6eld in that part of the coontry. Somersetshire Coal 
CoalPit Heath Col. ^^ ^^ P^^ <^^°^* better than that of the Coal Pit Heath Colliery : the latter sells at Bath 
Price of for Sd. and the former at Ocf. or I0d» per cwt., and is used by the nobility, who prefer 

lat'i^r ^Oj! per cwt* ^^* ®^^" ^^ ^^' ^^ ^^* ^ ^^^* ^^^^ ^han the other, which is sold to factories, poor 
Deacriptn. of same, people, &c. If the Great Western is made it will give the latter increased advan- 
tages over nsy and no donbt more of it will be sold (there was not much corn- 
Description of the petition between os until they made the Coal Pit Heath Railway). Oar Coals 
Cwal wid RiUlwa7 ^^^ ®"^ passed along the Colliery Railway, (which is aboat 8 miles long,) when 

they are pat apon the Somersetshire Coal Canal, which joins the Kennet and Avon, 
at Dundas, about 2 miles from Midford, from which janction there is a commu- 
nication to Bradford and Trowbridge and another to Bath, and by those canals the 
coals are carried np the coantry. The large coal is sold at the pif s month for 10«. per 
Rate of Carriage ton, (oar charge is S«. 6cf. for carrying it apon oar railway, and loading it in the boats ; 

when at Bath it is sold for 10«. 8cf., which gives As. 2d. for the carriage of the latter 
Shifting of Coals 6 miles) : The small coal is sold for 3«., and the several shillings tend to break and 
IS very injurious, jpjgf^ j^^ which prevents onr supplying the Bath market advantageously. The Barges 

that navigate the Kennet and Avon Canal will not pass ap the Somersetshire Coal 
Advimtages which Canal, in consequence of the narrowness of the latter, which obliges as frequently to 

Some«Vt''colHcr\^ *'*'f* ^^^^ ' ^^ "^^ ®^"'** ^^^^^ *^ ^y ™'^*y ^® carriage would be 2s. a ton less, and 
by the Basing Line, there would be a proportionate saving eastward towards Bradford and Trowbridge : 

we supply them at prese^nt by land carriage (occupying 1 day). ■ If a Railway from 

London to Bristol passed down the Claverton Valley, between our line and the Dundas 

The Coll. Ra. is a Aqueduct, we should carry ours on to meet it at the latter place. Our railway has been 

Tnd wo?k?b5r Ho»^ '***** ^°^° ^^^^ ^^ ^^^^^ ^^^ " °®* ^^ ®^*® ^^^ * ^^^^ railway, and is worked by 

horses : there was an intention about 5 years back of laying it down according to the 

improved method, and I inspected some lines in the North, and made a Report upon 
They rai.6 to 10,000 the subject. We raise about 600 to 1000 Tons per Day, and about 400 tons are 

Ton of Coal per Dy. ^^^^ ^^ j^^ j^,y f^^f ^f ^|,ich goes by the railway). The Pit is 200 Fathoms 

ThePit200fath.dp. deep by a perpendicular shaft, and the coal lies considerably lower ; we coold therefore 
They emp. 1 70 Pert, increase the supply if required. We employ about 170 persons, but we have had 

200 at work ; there is also a proportionate number employed at Radstock Colliery, 
Their Goods are which is about 1 mile off. We porohafe our iron, fire bricks, foreisni timber, and 

15«. pe^'^Ton" ' grocery at Bristol, which is sent by waggons, and the lowest price charged is 15#. per 

ton ; they would not be above half that amount by a railway. ■ I believe we sopply 

the greater quantity of the coals consumed at Reading, and we send a small portion as 
The O. W. would far as Maidenhead. The Great Western would be of no advantage to Bradford or 
to Brad f! and Trow! 'I'^o^hridge as a communication for coals; and they will never pay for Branches: I 
regarding Coals, consider that a line passing through them would be much better* Frome and that 
Do Frome. district would also get their coals cheaper by the Basing line, which are also at present 

They partly supply sent by waggon. We supply part of Salisbury Market by Frome and War- 

thu Salisbury Mar. mj^gter; the remainder is sent from Bedbridge, and is sea borne from SonUuunpton. 
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Ex. Mr. GEO. BAILLIE, Magistrate of the County of Middlesex. 

I am one of the Trostees of Hobbin's Charity lands at HaDwell, (where I have resided He U a Trustee of 

16 years). Having had my attention called to the Proposed line, I found that it Hobbin'bChar.Lds. 

crossed the valley of the Brent from the Lanatic Asylum, and passed through some Part of which the 
accommodation or pasture land belonging to the above Charity, which is in the occupa- ^^^ 
tion of Mr* Turner of Lawn House, to whom it was let by auction, at a very high price 
(£15. per acre,) for a term of 7 years.— The land belonging to the Charity is a Account of same. 
long strip, only 80 or 90 yards wide, and the value of it as occupation land will be very 
much destroyed.— But neither I nor any other Trustee (to my knowledge) have been con- 
sulted by the Great Western." ■ ■ ■ Lawn House is on the high road to Uxbridge, and 
is the property of Mr. Commerell, who dissents ; the above field which is crossed by the Account of 
railway lies between Lawn House and Mr. Bridges' property, which is ornamental. Property 

and some of it is very near the Church, part of the Glebe belonging to the Rector interfered witli by 
also joins it, (the Rectory overlooks the latter,) there is also a cottage near the the G.W. 

Church occupied by Lady Hope, which is well fitted for the residence of a person of j^ 

rank. The railway would pass this spot upon arches 60 feet high, which would ^i^^ Neiirhbourhood 

therefore impede the view and be objectionable to the Rectory* — It would be the ruin ^ 

of Mr* Bridges' property, upon which he has laid out 4 or £5,000, (he gave £ 700. for 
2 acres of it, on account of its eligibility for building, which will be destroyed by the 
proposed line.) — There are several ornamental villas, cottages and houses near the line. 

The Brent is a winding river, and the houses upon it would be very much injured 
by the Proposed line, and their value lessened : very small cottages at present let for 
£50. a year, in consequence of the retired situation; the tradesmen must also sustain a 
corresponding loss : the ornamental part lies to the north, and they have a prospect 
towards Harrow in one direction, and towards Osterly Park and Richmond in the other. 

T he Floods in the neighbourhood of Hanwell seldom continue above 24 hours, but last from 24 to 48 ho! 
I have known them last 48. ■ - T he works would be a great injury to the people of 

Greenfprd, (where there is a ford and a bridge,) as it would pen the waters back upon p^^^fo*^ i"ometi. 
the meadows. It is now impassable in flood time. I have signed the Petition P ' ^ 

against the Proposed line. 



Hanwell. 



Ex. The Eev. THOMAS CARTER. 

4 

I am a Fellow and the Bursar of Eton, and Master of the lower school. I am also Hebalfatt.of£ton 
Vicar of Bumham, in Buckinghamshire. The Provost and Fellows of Eton enter- 

tain a strong feeling of opposition to the Proposed line, as they expect it will injure the Account of the 
College by affording faciUties to the boys of reaching town, and as the estabUshment of pS^SidcIlleJe 
a Dep6t, which would be a very great objection on account of the Cabs and Omnibuses to the G.W. 
which it would briny. T he attendance of the Provost and 4 Fellows is required at 

all our Meetings, if a suflScient number of Fellows should not attend, I summon some of 
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The Coll|^. consists the joiiiors; (oor vbole Body consists of 7,) and in all oar meetings regarding the 

proposed line we were always nnanimoas. The Company made an offer of Police 

to keep the boys off the line, bat I do nut think that any precaations woald be effective. 
— ^The Railway will bring as within such a distance of London that a boy will be able 
A Railway is not so to get there and back in bis absence, but it does not affect the Harrow, Ragby, or 
injurioostoHarrow. Winchester Schools.— (I think that a Harrow boy could get to town in less time by the 
The Depdt of last road than by the railway.) The Line of last year passed onder the Long Walk at 

fo%he^ present. ^ Windsor, and the Depdt was at Clewer fields, but it is now situated near Slough, which is 

rather more than a mile from our fields, the former would have been the least injurious, 

as the spot is not much frequented by the boys, and the town of Windsor lies between it 

If the Railway was and Eton; they are both about the same distance from the quadrangle.— I do not 

t^id not^bf Ilbje!! ^^^^^ ^^^ railway would be objectiouable if it did not pass within a distance of 4 miles, 

(instead of 2) of Eton. 



Ex. The Rev. WILLIAM GIFFORD COOKESLEY. 

A Master of Eton. I have been one of the Masters of Eton for about years, I was also an Etonian 

He considers the f^^ about 10 years. I think that the Proposed line of Railway will be injurioas 

t^ ^h ^s'h ^ T^^' ^^ ^^^^ School, on account of the tone, habit, and more especially the wealth and rank 

of the boys, and it is difBoult to avoid the evil, although it might not be so injurioas to 
Compa. of Eton with other schools, ■ The system at Winchester is one of great restraint and coercion 
t e inc estr. ol . Q^^mpaf^ ^j^|| Q^fg^ i\^^ (^^yg ^^^ enclosed within certain walls, and taken out to a 

The prosp. of Eton particular hill for cricket under superintendence.— ^-I consider that the prosperity of 
alToil^d^tothefiovs' ^^^ '^ mainly owing to the practice of giving the boys as much freedom as possible 

consistent with discipline, and in the event of a railway passing within a short distance 
Which coald not be of us, we should be compelled to alter the system, in order to prevent the boys 
G."w.%as made.^ travelling upon it, the principle upon which our prosperity is founded would thus be 

subverted, which I am sure would be objected to. A railway would afford facilities 

fticiU* to^the Sf^"* which the boys would be unable to resist, as they could get out of the reach of School 

discipline within 80 minutes.^I do not think any system of Police coald prevent them 

getting upon it, as the boys do not carry badges upon their backs. A proposal was 

made to us of not having a Dep6t within a certain distance, but we objected to it, also 

Account the building of a wall to keep them off: I am satisfied they did not contemplate making 

the Absences. it ^^ sufficient length. 2f hours is the longest space of time that can elapse 

between the absences, and 1| or 1| hours is the shortest. — ^A boy may be absent 
If the G. W, Depdt 3 times during the day upon a whole holiday, and the head boys in the npper cricket 

was 4 Miles off it , , -, i ^ . .. t^ ^i . . -• ^ .. -. - 

wd. remed. the eriU ®l°b are allowed to miss a call.- If a Clause was inserted stating that no passen- 

gers should be taken up or* put down within 4 miles, it would not be objectionable. 
■The line passes within about ^th of a mile of the front of Baylis's Mansion^ at 
about midway between the house and the road. 



*? 
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Ex. Mr. WALTER LONG, M.P. for the Northern Division of the 

County of Wilts. 

I am a Sabscrilrarto the Basing and Bath line to the ihnoant of 50 shares, bnt I He has 50 Shares 
have no persona! interest in the undertaking, I took them with a view of benefiting the ^° ^^^ Basing. 
Manufacturers and Agricnltarists, as they conceive this line to be the most favorable, (and 
any one may take them of me); I shall be eqaally benefited by either line, as I have nearly And has Property on 
the same property contiguous to each, but I have most on the Basing, which runs ^^^^ Lines, 
through above 4 or 5 miles of it ; I do not think it would benefit my land, as 1 Descriptn of same, 
should be obliged to make a different arrangement of my farms, but it would afford me 
the means of procuring manure. (I have one farm only crossed by the Great Western 
line.) 'I believe the great majority of land owners assent to the Basing line.— He Ass. to the Ba. 

I am averse to Railways generally, but I have assented to the latter, being of opinion Comparis. betw. the 
that it will be much more advantageous to the county of Wilts than the Great Western, advan.of both Lines, 
as it passes through a very busy manufacturing district; and it would likewise be very thronsh the Mann- 
useful in bringing down manure, (as bones and peat ashes,) from London and Berkshire facturing Districts, 
to places where it is required, as the Wiltshire Downs, (or Salisbury Plain); peat it would also be 
ashes are not to be had in an inland county like Wiltshire, the waggons could come once Manare^oSaHs^P^^ 
or twice a week with com from Pusey and take back manure, which they now obtain by 
flocks of sheep, (I have 5 or 6000 sheep at my farms on the Downs, as they are Ad vantages of same, 
necessary for the production of the crops,) a less number of sheep would consequently 
be kept, and a greater portion of land appropriated for corn, &c. ; one acre of land 
produces 8 or 10 sacks of wheat. I should not have any objection to my Tenants 
ploughing the ground, provided they could get bones or other light manure to answer the 
same purpose as sheep* The Kennet and Avon Canal might be used in bringing 

peat ashes from Newbury as far as Semington, as they require it to be conveyed 
to Pusey, and to the Wiltshire Downs, the land carriage would therefore be very great. 
I cannot say whether a railway to Salisbury would pay, but the conveyance 

of Coals, &c. from the coal pit would be a great advantage.^ The country upon The G. W. passes 

the Great Western does not require manure, as it is principally dairy and pasture land, *^ Da»ry Land. 

but the line would be useful for the transmission of butter, eggs, and other perishable 

articles. T he Manufacturing towns on the Basing line are Bradford, Trowbridge, ListoftheMannfac. 

Melksham, and Westbury. My principal constituents lie in the manufacturing Towns on the Bash 

towns, but they have not influenced my opinion. Chippenham is a decayed manu- Chippenham on the 

facturing town, I do not know more than one cloth factory in it: (manufactures were f cioth^p^tory." ^ 

formerly carried on in it to a great extent).— Melksham is about 5 miles from the Great 

Western, and 2 or 3 from the Basing. I have had Requisitions sent me from 

Chippenham, Wolton Basset, and Swindon.— >I presided at a meeting, on which He presided at a 

occasion it was made a sine qud non that the main line should pass through Bradford ofthe'aw.oncond! 

and Trowbridge, upon which understanding the meeting sanctioned the Great Western, that in run through 

and the Directors privately stated before they left the town that they had no doubt 

it would, but that they were not authorized to say so. — ^The Advocates of the Southern Account of same. 

line stated that they had taken professional advice upon the subject, and Mr. Brunei 

remarked that although he was satisfied the Kortbern line was the best, yet there was 
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nothing to prevent their taking the other if it shonid be considered the most advantage- 

oas. — ^They also offered to submit the case to competent and impartial judges, and 
The O. W. did not promised to take whichever was considered the best line.- An Advertisement 

adhere to their Agr. appeared in the SaUsbory and Winchester Joamal, aboat a week after the second 
/ram them. reading of the Bill in the Hoase of Commons, stating that it was determined the Great 

Western Railway shonid adhere to the Northern line, and from that moment we withheld 
He presLatMeetgt. onrsnpport. I was the Ctiairman of meetings held at Trowbridge and Frome in the 

the'^Buinir!'^^ ^ aatnmn of last year, to consider the merits of the Basing and Bath line, and the resolo- 
Accoant of nme. tions were carried unanimously in its favor: I have no doubt that the feeling of those towns 

is in favor of it, and that they are averse to the proposed Branches. ■ I attended the 
If the O. W. had above meetings nearly one year before I represented the Borough in Parliunent, the 
and'Trow^.^he would meeting in favor of tho Great Western was one of the first, and 1 was willing to support 
have supported it. the latter provided it passed through Trowbridge and the Vale of Pusey. I have 

Acoonnt of the heard that a Branch is contemplated from the Great Westenf at Swindon, passinir 

Rnuirh frnm th^ ' r o 

G. W. at Swindon, through the Valley of Stroud, which is a manufacturing district of Gloucestershire, and 

would certainly be shut out of a communication with the South by the Basing line,— 
The Bas. goes down The Basing line passes along the Vale of Pusey, between the Marlborough and the 
the Vale of Pusey. Wiltshire Downs, by which any lateral communication or branches are rendered difficult 
There is very little throughout that distance, on account of their height; but there is very little traffic in 
of'^windon. ^^^^^^' the direction of Swindon, Wotton Basset, 8cc., perhaps one coach can accommodate 

the whole of it I do not put my opinion in competition with Engineers, but I think it 

would be difficult to make, as the country is very hilly. I am aware that there is a 

The Basing would Canal to Stroud, but it has a tunnel of 3 or 4 miles upon it . I do not see why the 

to De^Ton^by Vo^^^^ Basing line should not be equally advantageous as the Great Western in forming a 

junction with Devonshire and Exeter, although they have sent up Petitions in favor of the 
latter, which is the longest by 10 miles ; . which difference is not great as regards steam 

Heconsi.theGradi. power, yet the nearest line must be the best. 1 believe the Gradients of the Great 

o t e . .t e est. ^Qg^ern are the best, but those of the Basing line are quite practicable, and would 
Advantage of a Line therefore answer the purpose sufficiently welL A Branch from the London and 

Chdten!to Glon^. Birmingham at Tring through Cheltenham (which is a place of sufficient importance to 
The greater part of roqure a railway) to Gloucester, appears to be a more direct line,' ■ T he greater 
theTrd. from firadf. j^^ ^f ^^ manufactures of Trowbridge and Bradford goes to London, and they have 
with London. continually loaded the Coaches with cloth, when they have been unable to procure any 

Comparison of the other conveyance. T he Branch from the Great Western would be as good for the 

to theaboyrTw^^^ London trade as the Basing, but the people have expressed their fears that it will not 

be made, as the traffic may be considered insufficient, (the traffic with Bath would 

continue to go by the turnpike road, in consequence of the railway being so circnitons). 

Objections to the The Great Western Branch from Chippenham to Bradford forms a very acute angle, 

Trowbr. Tfiiidld! ^^^ ^® circuit from these towns to the South and West of England towards Bristol 

would be 10 or 80 miles, the road would consequently be a preferable communication, as 
it is only 6 or 8 miles. The Basing line would take the traffic both ways ; and a 
communication with Bristol would be desirable, as some of their raw material enters 
the western ports, although I believe the greater part is sent from London. 
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Ej;. Mr. JOHN BLEEGK, Wool Broker, of Warminster, Wiltshire. 

I am acquainted with Gloocestershire generally, and I consider that the relative im- Trade in Gloucetter 
portance of the Gloocestershire trade (which is situated at Stroad) has been declining, withWilt8.&Somer! 
compared with that of Wiltshire and Somersetshire, I include Melksbam and Tiverton 
in the latter, but not Calne, Chippenham, Malmesbury, and Christian Malford ; there is 
a large factory at the latter, but very little work is done in it ; and most of the factories 
at the latter places are open upon commission ; there is bnt one factory at Chippenham, 
which belongs to Mr. Sanders of Bradford, and is rented by Mr. Rawlins; Mr. 6ye 
gave a stimulus to the trade at the time he was candidate for the boroagh, but it has 
since been almost deserted. — ^The Gloucestershire trade may possibly be greater than Manufactar. Towns 
the Wiltshire and Somersetshire, and it may also possess more Steam Power, although '^^ ^^^ ^^""^^ ^'^^"- 
it is on the decline.- ■ I have been acquainted with the Trade and Manufactures Trade of Bradford 
carried on at Bradford and Trowbridge for the last 20 or 80 years, it has improved very fmproving. ^^ ^^ " 
considerably of late years, and is yet increasing, 1 therefore consider that a direct com- 
munication between those towns and Bristol would be very desirable. — ^Trowbridge and Manufact. of same. 
Frome do much in kerseymeres, which is a very improving trade, and quite distinct from 
the Gloucestershire and Yorkshire trade. T here is a considerable trade carried on Dist. of the Factor!. 

at Frome, and some of the manufactories are at a short distance from the town ; but they 
are all within the town at Trowbridge: they are situated on the neighbouring streams at 
Bradford, the largest factory in the division being at Staverton. Dyeing was Wilts, is superior 

formerly (about 85 years back) one of the excellencies of the Gloucestershire trade, ^"* '" ^^' ^' 

the cloth was first manufactured and then dyed, but the manufacturers of Wiltshire Ascount of same, 
have introduced, (within the last SO years) a dyed wool, which has obtained the 
preference, (I allade to black cloth generally^ scarlet is dyed in the piece at the present 
time) and is in great demand. It does not look so well at first, although it is more durable 
and never looks white at the seams, but retains the colour to the last (The coat 1 now have 
on is made of dyed black wool, and although I have worn it for 10 years, very little effect 
has been produced upon it.) T he Great Western Railway Company applied to The G.W. proposed 

Parliament the early part of last year for a bill to make the two ends of their line only, ^^^f^ and Trowbr- 
(from London to Reading, and from Bath to Bristol) and while it was in the house they 
sent to Trowbridge and Bradford soliciting Petitions^ and I was instrumental in sup- 
porting it ; the Manufacturers also passed favourable resolutions upon it, but with an 
understanding that the main line should pass through the above towns, and if they had Advant. ofthesame 
adhered to the same the inhabitants would have continued their support, but they do not 
consider the Proposed Branches sufficiently available for them ; for instance, they anti- Dis^vantaees of 
cipated that Dealers from Ireland, See. in visiting this country for the purpose of purcha- ^ them.* 
sing woollen cloths, might have been induced to make their purchases in passing through, 
by which they would save the expense of transmitting their goods to London, and the 
commission upon same ; instead of which, in travelling from Bath upon the Proposed 
line, they will first have to pass through the Box Tunnel, which is li miles long 
and continue up the plane nearly as far as Chippenham, and then return miles to 
Bradford by the branch line, the proposed communication in this direction would there- 
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fore be useless for commercial purposes, and a railway carried direct along the road 
A Line from Basing would be far more advantageous, as the distance is only 8 miles.— —A line taken 
to7hJ o!V"^*"'''' ^^^^ Basing, through Newbury or Reading, to Bradford would be nearly level all the 

way, except the hill by Bruton and Somerton. — The country between Bath and Wells is 
particularly hilly, but it is unnecessary to pass to Wells.— —It is about 10 or 11 



Description of the from Trowbridge to Batb, following the Valley of the Avon. — The present means of 
andTrowb.toBath.* communication between Bradford, Trowbridge and Bath consists of the Kennet and 
By the Canal. Avon Canal, upon which I believe there are no locks until it arrives at Bath, but it 

requires a great number to let the Canal down into the river Avon, which conseqaently 

creates considerable delay ; there are two Swift Boats on the Canal, but they are mere 

pleasure boats drawn by Post horses, and two people placed opposite each other 

By the Road. occupy the whole width, they convey very little goods. The turnpike road between 

the same is not bad, although there is considerable hill upon it; (a new road is being 
made from Warminster to Bath, but it will not be any advantage to Bradford or Trow- 
bridge.) The goods are sent from Trowbridge to London by waggon. They are generally 
Do. Bristol & Bath, sent by waggon from Bristol to Bath, as the communication by the river is not very 
fths Popal.ofBrad. eligible I imagine that ^ths of the working Population of Bradford and Trow- 

in the crthT^^d^ bridge are dependant upon the clothing trade, and it is the practice of the masters 

when slack to divide the work amongst their hands instead of turning them off. 
Much of the Work is The weaving of Wiltshire is done at the houses of the workmen, and not in 

done at the Workm. ^j^^ factories, and the greater portion of the dressing and some of the spinning is also 
And a port, of same done out. And some of the weaving and dressing of Gloucestershire may be done at 
inGloncestershire. fj^^ houses of the workmen, but there is more of it done in the factories compared with 
Most of the Trade Wiltshire ■ * Trowbridge and Staverton have much trade with Ireland, which is 

T ^^id^'^^'s wUh ^^^^^^^^^ ^® Bristol by waggon, (I do not think the Proposed line would be adapted for 
London. the conveyance of same, unless it was cheaper and more expeditious,) but they have a 

Account of same, greater trade with London; there was formerly a great import of Spanish wool at 

Bristol, but very little of it is now used, German wool having superseded it, which is 
imported at London and Hull, 



Es. Ma. WILLIAM GRAY, of Newbury. 

The Proposed Line ' ^^® ^^^^ ^^ Newbury, and I have lived there all my life . T he Proposed 

will inj. Newbury, line of the Great Western goes through the neighbourhood of Wantage and Reading, 

and will therefore be very prejudicial to Newbury, which possesses the largest market 
Mark, within ^m! ^^^'° ^ circle of at least 40 miles round it, consisting of Agricultural produce entirely, 

people from Marlborough and from Abingdon attend it, and some even from below 
Account of same. Andover, Amesbury, and Winchester; all the farmers within 80 miles attend it, and I 

consider that they will be affected if the market should be injured- — ■ "There is an idea 

of establishing a Market at Streatley on the Proposed line of railway, which would be very 
Do. Market Ilsley injurious to Newbury. — ^There is a large Sheep Market at Market Ilsley, which is 
Sheep Market. frequented by the same farmers who attend Newbury Market, perhaps there are at par- 



lUOOOToDsof Coals 
ooiita.anii atNewb. 



Do . . Reading. 
Traf.thro*Newbttr. 
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ticalar seasons 100,000 Sheep at market, which are disposed of to the Agricaltaralists^ 
and some of them are sent to London and some to Hampshire, We consume 

iiyOOO Tons of Coals annually, which are chiefly from Somersetshire and Gloacester- 

shire. ^The Popolatiop of Newbary in 1831 amounted to 5,067, and in Speen to Popal. of Newbury. 

about 8,000, and in Greeuham to 1,061. Speeobainland is an integral part of the town of 
Newbury, there being only a brook between them. The Population of Reading is 15 or 
16,000» but the market is not as large as Newbury. > A lt the Bristol^ Bath and 

Frome Coaches pass through Newbury, also a cross Coach from Oxford to Southampton, 

and another from Reading to Southampton ; we have also 2 or S Carriers. We have 

a great trade with Bristol and London in Malt, but Flour is the staple commodity of the 
town.-— There are about 26 Corn Mills in the neighbourhood of Newbury, and 5 Paper 
Mills, making 31 Mills in a distance of 7 miles, and there are several beyond which are 
principally supplied from Newbury. — ^There are 70 Malt Houses within a circuit of 7 miles 
round Newbpry, all of which are dependant upon the market: and reckoning the Malt 
at 12 quarters a week, makes 32,760 quarters, which will give a duty of £33,852. — 
The following is— 

''An AvBRAOit'l^TATsMENT of the different Sorts of Grain sold in Newbury Market, 1834.*' 



The principal Trade 
of same is in Flour 
and Malt. 



Account of same. 



Sellers Names. 


Wbeat. 


Bnrley. 


Otts. 

• 


Beans. 


Peag. 


Abraham Clayton 
George Bayley 
Thomas Lang^ton • 
Richard Gough 


16,925 
12,779 
10,010 
21,151 


14,560 
5,915 
3,640 
9,100 


9,100 
2,635 
1,820 
3,640 


4,095 
910 
910 

1,365 


1,290 
659 
472 

2,840 


• 


59,865 


33,215 


17,095 


7,280 


5,261 



Table 

of 

Grain, &c. 

at 

Newbury Market. 



This includes the Sales effected by Farmers as well as Com Porters ; these latter acting as^ 
Agents for the former. 

Seeds sold, 500 Tons and upwards. Pigs sold, 26,000, upon an average of 500 a Week. 



The Proposed line 
pasRes through his 
Proper, at Streatley. 



Ex. Mr. WILLIAM STONE, 

Of StreatUy Howe, Berkshire, (on the Banks of the Thames). 

The Present line of the Great Western passes throngh three or foar large fields of 
mine at Streatley, bat the line last year crossed both my farms, and went through a 
greater quantity of my land. I was not aware that the alterations had been made to 
meet my wishes until my assent was solicited ; at which time enquiries were made 
whether a large sum of money would satisfy me, I replied that I would not take any sum 
(Mr. Brunei was present when this proposition was made to me). The Proposed 

line passes near Basildon Park, at Caversham, the property of Sir Francis Sykes.-^It then 
passes a Farm of mine, (Basildon Farm,) consisting of 450 acres : the Farm-house was 
occupied by my father many years, but my servants at present live in it.— It then passes the Do. the Grotto. 
Grotto belonging to Sir Francis Sykes, which is inhabited by Mr. Arthur Thelluson.— 

L L 



Do. Basildon Park 
at (Javersham. 



\ 
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And OD the opposite side of the riTer, leaving Reading, it first passes Mr. Blonf s, then 
It crottet the River Mr. Powis's, and then Mr. Gardiner's.-^It crosses the River twice in my immediate neigh- 
twiceatPangbooiBe bo^^hood, at Pangbonme, passing over my land to one of the bridges : (The inhabitants 
Whi.it tub. toFldt. of Paogboarne consist principally of retired persons : and I have known the Floods from 
Do. at Ooriog. the Thames come up into the village.) — It then passes to the Village of Goring. — ^The 
TbeO.W.willincrs. whole of this part of the Thames is subject to Floods, and I think the embankment 
the Land and MiUs! ^^^^^i^^? ^^^ meadows at this spot will have a tendency to increase them, to the injury of 

the adjacent mills and land. — I own 2 adjoining Mills : and their power is affected by a 
Do. at MoDgeirell. very small pen. — They again cross below Mongewell, where the embankment is sure to 

impede the flood waters, and prove injurious. Mongewell House is very likely to be affec* 
Do. Parley Park, ted by the bridges, as it stands low : I have seen the water very near it. — Purley Park, 

the property of Mr. Storer, is very ornamental and extensive: the proposed line 

passes under some of the lands adjoining the house in a tunnel, and Mr. Fitzgerald (the 

Do. Parley Hall.- party to whom it is let) objects to the measure. — ^The railway passes on the. opposite side 

of the river to Purley Hall, (to which an old park is attached) the property of Mr. Wilder, 
Do. Early Court between the turnpike road and the river. — I have been told that the railway crosses 

Early Meadow, in front of Early Court and farm, which are occupied by Lord Stowel, 

Lord Sidmoutb, and Mr. Shackell, where I think it must interfere with the floods. — 

At CaTersham.whi. And the Embankment on the road to Caversham must interfere, and pen the water 

itta je o 00 8. ^^^^^ particularly if carried along the mead : I have known these meadows covered 

He strongly objects with water for weeks together, and as late in the season as May.* ■! am one of the 

Commissioners of the River Thames, and 1 have been very active in the Opposition to 
the proposed line: I subscribed towards the expenses last year, but I have not this 
time, (which has not arisen from any understanding that the Southampton Railway Com- 
pany was to find the money). I never suggested that Sir Francis Sykes might be 
prevailed upon to dissent, although his Steward declared that Sir Francis would dissent, 
^but he has not. I am intimate with Mr. Gardiner, who was anxious to oppose the 
. proposed line, without any persuasion on my part, but he has since altered his mind. 
The Floods rise ap -The railway embankments would not protect any part of the country from 
in the Low Lands. Floods, as the water does not merely overflow, but in the low grounds it springs up 

from the earth, in consequence of the long duration of the floods, although we make 
Remedies for same, drains and the like to carry them off*. — Heavy drains on each side of the embankment 
Excell. of Reading may possibly carry the water off. ■! attend Reading Market, which is one of the 

Alarket 

best in England, and is well supplied with all articles of consumption for the general 
Description of »he purposes of the neighbourhood. The River Kennet runs through Reading, and 

to Readier. ^^ ^ there is a wharf in the middle of the town ; and I believe it joins the Thames at Ca-- 

versham, which completes the water communication to London ; the Kennet and 
Avon, and the Wilts and Berks Canals, form the water communications to Bristol and 
Commanica.tosame other directions ; and the roads are equal to any in England. Goods may be sent from 
qai su cien . Reading with the greatest facility to any town in Berkshire. I therefore do not think 
A Railroad would that a Railroad would be of much benefit to it : the Tradesmen say ** If a Railroad 
^^^^^^ ' ' must be made let us have it;*' but the most influential people object to it. 
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Ea. JAMES HAMMOND, Mlier, Berkshire. 



I am 
Mr. Stooe 



the occapier of Streatley Mill^ apon the Thames, which is the property of Ifthe Proposed line 
, and I nnderstand that the Proposed line passes in embankment at about a ^^n* injure htt Mill 
quarter of a mile below the mill tail ; which, (together with the bridge,) will be very likely atStreatley. 
to stop the water, and render my mill useless, as a very small impediment in the river or 
mill tail has the effect of penning the water. — And I do not think they can carry the 
arches across the river without penning back the water.- T he Corn is brought to 

my mill by the farmers' waggons, and it is taken away in barges. The present water The value of the 
conveyance is quite sufficient; for instance, last Monday fortnight, at eight o'clock in in Siis direcSon.'*^" 
the evening, I put 100 sacks of flour on board a barge, and T had advices on Saturday 
morning informing me that they were sold, which is sufficiently quick for me, and I believe 
it is equally convenient for all the intermediate towns up to London, and the other way 
as far as the Thames goes. The Railway would be very likely to cut up the trade The Railway would 

on the river, by which we should lose the advantages of it. I can send flour now a tany ^"J^*^^ ^ ^ ^^^^' 
hour, but if I am to convey it across the water to the railway, or drive it a mile or two, 
I must keep a team of horses. 



Ex. Me. JOHN CHILD, Miller, Streatley. 

I once occupied Streatley and Goring Mills under Mr. Stone.- I consider He cons, the O. W. 

that the bridge and the embankment; of the Proposed line will be very likely to injure will injure the Mills 
these mills, and to flood the meadows on each side of the river.^« I believe the He cons, the present 
communication by the road and canal was quite sufficient for the neighbourhood at the ^^^^f^ '^ ^^^ 
time that I rented the mills. 



Ex. Mr. WILLIAM PINNEGAR, of South Marston, Farmer. 

I hold land of Lord Caernarvon, which is crossed by the Proposed line, (the The Proposed line 
greater part in embankment, 25 feet high in the highest part) and will be very much will injure hit Farm 
injured, bat it does not aflTect any other farm in South Marston.— — — It is a Dairy farm, 
about 1 mile long, but very narrow in proportion to its length, and I keep 60 or 70 
cows upon it : the land is wet and rather poachy, being sometimes flooded. T he it will alto affect 

Proposed line cuts across the run of the water, and crosses the canal, which will prevent ^^^ FIo<m1>- 
the floods passing off, but it may not increase them, provided sufficient drains are made; 
the arches under the embankment will also be very inconvenient. I consider the He considers the 

commanication by the road and canal quite sufficient : (which run down the side of my Q^Vi^<?™t"^^ 
farm, and we have only one crossing over the road.) The River Cole passes under the 
oanal throogb one of my fields. I do not know how we are to carry on the farm if Amount of the 

the railway should be made.— I do not pretend to be a judge of land, bat I think it I^U^ry tohit Farm. 
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would lessen the value of it £50. per annuin, (perhaps it would make a diSereoce of 
£2000. in its saleable value): it would not be so injurious if it was arable land. 
Produ.of bUFarm. ^^ ^^^ Cheese, (North Wiltshire cheese) and Fresh Butter, most of which goes to 

Abingdon and Henley : there is not always a demand for cheese, but the butter is sent 

to market every week, I do not think that either of the Proposed lines of Railway 

He oonsi. that either would be bene6cial to the farming interest ; perhaps the bringing of a quantity of pro- 

Ivmert" gcSl^^^^^ ▼"ions from Ireland, would make tilings cheaper, which would be any thing but advan- 

tageous to us, (there is already too much sent, which spoils the breed of pigs) and our 
produce will not fetch its value in London, as every thing there is sold very low. 



E.V. Mr. JOSEPH HULL, of Christian Malford, Dairy Farmer. 

m 

The Proposed line ^^^ Proposed line passes through 2| miles of the Manor of Christian Malford, and 

is verjr iiijurioas to cuts across it diagonally, and some part between the canal and the railway will be left 

very narrow.* I rent a Farm of Lord Caernarvon, and about half a mile of the richest 

Do. to his Farm ^^^^ ^^ ^® same will be crossed by the embankment, (the land is not so good at the top of 

Christian Malford Wood as at the bottom) consisting of ploughed, wet, and dairy land, 
it will separate some of it from the homestead, and divide it in a very inconvenient 
manner : it will also have the same effect upon Mr. Cullamore's Farm. My farm 

Account of same, consists of nearly 300 acres, 36 or 37 of which are severed by the railway : 2 arch- 
ways might be sufficient, but it could not then be worked so well as it is at present : I 
should require more persons to drive the cows, as they would have to go in two diffe- 
rent directions.' 1 have 40 Cows on my farm, and the Archways under theembank- 

TheCowswillinja. ment would be injurious to them, and it is necessary to drive them to the homestead 

thro, the Arch^wayf! ^"^ hvicV. again twice a day. (When large numbers of cows are driven through a small 

space they injure each other; perhaps 2 or 3 of them would be killed in the course of 

Account of same. ^ month. I should consider 15 feet very narrow for such archways, although accidents 

do not frequently happen in passing through gates of about 10 feet wide, as the cows 
go right and left after getting through.) I consider that the extra Haulage to different 

Amount of injury parls of the farm which the proposed line would cause, and the ii\jury it would be to the 

cattle, fully equal to £12. or £14. per annum. T he water from these lands 

The Proponed line drains towards the Avon, and the embankment will have the effect of keeping the water 

will also affect the ^q \)^q lands, us it cuts across the same; but if there are plenty of culverts, and a dyke 

on each side of the embankment, I think it would improve the drainage. T he 

It will also iniure Proposed line will also be very injurious to the land generally, particularly ar it is upon 

^^* an embankment: (some of the fields will he divided into small triangular pieces.) I should 

Extent of injury say that the 2 other farms upon the estate would not be so good by £20. per annum each, 

to the Borougn. ^^j ^j^^^ ^^^ ^^]^^ ^f ^1,^ manor (which contains 3,000 acres) would be lessened £6,000. 

The communicatio. T here is a very good Turnpike Road through the manor, communicating with 

^^e ^ufficte^nt.*^***' Chippenham, which market 1 attend.— The Wilts and Berks Canal passes through my 

farm, and 1 can get a hundred tons of manure, &c. by it in a week, either way : we have 

a drawbridge over it. 
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Ex. Mr. ROBERT HULL. 



I am Lord Caernarvon's Bailiff, and occupy one uf his Lordship's farms at Christian He holds a Farm at 
Malford. 1 have known the Manor 40 years, and I am well acquainted with the land 

throughout it. r-I perfectly agree with the several Statements of the witness ^^ w!*"wm'injure 

Joseph Hull, of the damage which the Proposed railway would inflict upon it. the above Manor. 



Ex. Mb. EDWARD SHERWOOD, Farmer, Purley. 

The Proposed Line passes within \ a mile of Mr. 3torer's residence, and wonld i\^^ Proposed line 

therefore be very prejudicial to his property. I rent the Farm which is situated injures Air. Storer's 

J ^ '' r r J property in Purley. 

near it, and in the event of the railway being made, I should not expect to pay the same* 

for it. — The land required by the Railway in tliis neighbourhood has been valued at Also his Farm. 

£00. per acre, which I do not think sufficient, but if another £60. is added for ,, ., , 

^ •..,., . 1 -r 1 B I 1.1 1. /. . 1 He consid. the vain. 

Compensation, it will be quite enough ; yet I should not like to dispose of it at that of same at £ 120. 

price« taking the inconvenience of severance, &c. into consideration. — ; 1 attend P^"" ^^^^ sufficient. 

Reading Market, which is a ready money market, and one of the best in Eng- jj^^ Excellency of 

land; I find the present communications with London quite sufficient; if the more Reading Market. 

distant towns get equal facilities of communication as Reading, I think that The Communica. of 

the prosperity of the latter must proportionally diminish. Reading supplies the 

greater part of the neighbonrhood on the Oxfordshire and Berkshire sides of the country, j|,^ Railwav will 

but in the event of the Railway being made, some of these places must draw their injure Reading. 

supplies through it instead of throu'gh Reading. - I also frequent Newbury market |^ . w . 

occasionally, but it is not equal to Reading; if there was a Railway to Newbury, notequ. to Reading. 

although Reading would lose, I do not think that Newbury would gain much, as there is 

a Canal to it. I took some land about 3 months since belonging to Mr. Wilder, and He holds land subj. 

some belonging to Mr. Powis, which I hold on condition that I shall be remunerated in ^ Compensa. if the 

Railivav i^ made 

the event of the railway passing through it, as I consider the land will be injured 

thereby; (it would pass through a part of it in a tunnel, by which the surface would be 

preserved.)' ■ I object to Railways generally, as I think they will lessen the Agrionl- He con. Railtir. will 

tural interests, and the importation of Irish Cattle, Pigs, &c. would also be a great ^^^* English Farm. 

detriment to our trade.— I do not think I should be benefited even if the proposed line ^^^^^^^t of same. 

opened an additional market for our produce, as I am satisfied with the present. 



Ex. Mr. WILLIAM SHACKELL, Farmer. 



I am a tenant of Lord SlowePs, and hold a Farm of 300 acres near Earlv Court. »«. » 

^ * The Prop, line will 

it goes almost ap to the bouse, and about 70 acres of it, consisting of the best arable injure his Farm at 
land, will be intersected by the Proposed line. The embankment runs exactly in front ^^^^ ^^ad. 
of my house, and although I am several feet higher than it, yet the view will be inter- Accoant of same. 
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care aooui oaYing loe larm id ine eyeui oi u oeiDg carriea * xne ^rco unae 

16 to 17 ft hurh embankment mast be 16 or 17 feet high, as a load of hay is above 15 feet high, I 
the Archways sho, no doubt that many of the loads are 17 feet, (they load high to save a jonmey, as i 



ceptedy it will have the effect of rednoing the rent considerably, indeed I should not 
care about having the farm in the event of it being carried . T he Arch under the 

have 

' ^ ^ ^ ^ 0' much 

of it has to be carried 4 miles). It is customary when a wet night is anticipated to draw 
the hay into the bam, and I have frequently known it lowered 2 or 3 feet in order to 

The Excellency of get it in, although the doors are 14 feet high. 1 attend Reading market, which is 

^ ^ abundantly supplied with all necessaries, and many of the respectable tradesmen are of 

injure the Mme.^^ opinion that the raiiway will injure the Town. Its communications with London are 
^v ^ . . also very good, a man by starting at 5 o'clock in the morning may have the bulk of the 
qaitt sufficient. day to transact his business, and return by 8 in the evening. The trade is small except 
By the Road. jq corn and coals.— The Grocery is supplied from London.— The Navigation by the 

By the Thames. rfver Thames is very good, but I have known it impeded by Frost, (a river takes a 
Detcriptionofsame. '^^S®' ^^^ ^^ freeze than a canal,) but never from Drought ; they regulate the tonnage 

of the boats to suit the depth of water; I have had 14 tons of coal sent me from London 

within 3 or 4 days from the time of shipment. — It is a pull against stream irom 

The Railw. will be Teddington up to Reading. I do not think that facilities for sending the prodaoe 

ofno use to Farmers ^f ^y f^j^ ^p iq London in If or 2 hours will be any advantage, and if all the produce 

of the country is to be sent to London, it will be the worst market for us ; I get my oil 
cake from London, and my manure from Reading, a distance of two miles, and the 
employment of a railway for the same would be of no use, as the road is very good a 
horse can draw almost any load over it. ■ T he portions of my meadows crossed by the 
The Thames does railway, (but not my arable land,) are covered with water at times of general Floods, (but 
?h ^ L^d '^ *^^^ ^ ^^ Thames does not flood so soon as the Loddon,) and the railway embankment will 

further impede them. My land is situated next to Mr. Palmer's, which is sulgect 

The Prop, line will ^^ ^® floods of the Loddon, (and the soil is very bad for an embankment, as it is a 
in}.Mr. Palmer*sla. running quicksand,) and will also be injured by the Proposed line, but not to the same 

The P o I'ne ' ^^^^^ ^ mine. ^The River forms a very fine object from Lord StowePs residence, 

inj. to Early Court, and you cannot look in a direct line from the front windows without seeing it, although 

there is a turnpike road intervening, but if an 18 feet embankment passes between 
As Lord Stowel them it will be partially hidden, which his Lordship has a great objection to.— There 
obj. to the blocking yf^ ^i one time an intention of enclosing the parish, which is Lordship would also have 
the Thames. objected to, if Early Mead had been included in it, as it would have obstructed his view 

of the river. 1 have a great objection to railways generally, and the facilities which 

He cons. Railw. inj. ^ ''°® ^° this direction would aflTord for the conveyance of Irish produce would be very 
to English Farmers, injurious to English farmers, we have plenty of it already.— My principal objection to 

the Proposed line is on account of its interference with my farm and Lord StoweFs 
Early Ct. is a small ^^^^^^^^^* 1*^^ estate is small but very beautiful, comfortable, and near the road* I 
batbeautifalesUto. do not think that any sum, even though it exceeded the value of the land, would be a 

su£Scient compensation ; if it was my property I would rather give it np > ■ T he 
The Prop, line will Proposed line will also intercept the view of some houses which have been recently 
i^Kin'sRd^Ro!^ *^"*'* in the King's Road, Reading, upon some ground formerly in the possession of 

the Crown, which was sold by auction, and the catalogues described the beauty of the 
prospects, which extend over both the Kennet and the Thames. 
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Ejp. Me. JOHN BULLEY, of Reading, Surgeon. 

I have practised at Reading the last 40 years^ and I am in daily attendance npon ^^ attends Lord 
Lord Stowel at Early Court. — ^The room in which his Lordship usually sits looks Stowcl at Early Ct. 
down npon the River, which forms a fine prospect from the windows ; the reflection of fhe River forms a 

the sunset on the surface of the water is exceedingly beautiful, and is seen from the fine object from the 

^ *' ^ windows 01 same. 

windows daily, even at extremely low water, it therefore forms an important feature 
of the landscape. Mr. Scott removed some trees about 2 years back to make this view 
6f the Thames more distinct. The embankment of the Proposed line passes The Prop, line will 

between the house and the river, and thereby intercepts the above prospect. o"*^Me* ^*^^ 

There is a piece of artificial water in front of the house, which is small but very 
ornamental. 



Ejp. Mr. ROBERT PALMER, M.P. for the County of Berks. 

The Proposed line enters my Property at a farm in my own occupation, (adjoining The Prop, line will 
Lord Stowel's at Early Ck)urt,) and it will be in both cutting and embankment for the J^-^sunningr^^*^^ 
first 8 miles, it then meets the crest of rather a sharp hill, and tunnels through it for 
{ a mile, it passes through the whole of the parish of Sunning, every acre of which. Account of same. 
commencing from Lord Stowels, belongs to me,* I objected to the line last year; • 

but the present line is more disadvantageous to me, and the tunnel is also shorter. — ^The 
nearest point of the Railway to my house is within | of a mile.- - T he embankment 

crosses the Loddon at right angles, the Valley of which is about | a mile wide, and the Description of the 
wholeof it is occasionally subjected to very rapid floods, I have often seen the whole valley Flooding of the 
1 foot deep in water after a 3 days rain, and I have known floods to come down and wash 
the hay out of the meadows in the spring of the year, some of the land also is so nearly 
upon the same level that the water oozes up through the soil, it is therefore constantly 
subjected to floods. -I have farming land on the banks of the Loddon and the 

Thames which is subject to floods, and I think that an embankment would increase them. He cons. anEmban. 
and prove injurious to the same and to the land above me, which is also liable to floods. ^^"*^°^^*^ ® ^ 

The Embankment in front of Lord Stowel's house will obstruct the view of the It will also obstruct 
river and the meadows, and I understand that it is to be made of the excavation from stowePs House, 
the Tunnd, which is composed first of Gravel, then a mixture of Sand and Quicksand, i^^tare of the Soil 
and the like, the substratum of the. hill being Chalk, and it would be a long time of the Tunnel, 
before there could be any thing green upon the banks with such materials. I sug- 

gested a small Deviation at the early part of the year : commencing at the top of Early His Proposed 
Meadow, it would have brought the commencement of the Tunnel upon the turnpikeroad ^^^^^^i^^* 
(provided it could be done) instead of upon my farm, which would have partly removed 
my objections* It was to be taken into consideration, and I do not know whether 
they have yet determined upon it, (of course the parties whose land would be affected 
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He objects to a by it mast be conanlted.) I wonld never listen to any thing in the shape of a 

umry co i r. p^QQ|,JQ|.y consideration, althoagh I have had hints given nie.-^I know several who have 

objected to the line, and afterwards assented without any ostensible reason. — One of the 

greatest inconvenienced arising from it is the carrying oat of the works, and the nuisance 

. of the men ; none of the lands would be worth occupying at the time, as they would be 

Description of the open to the public in all directions.— ^The Proposed line last year only went as far 

as year. ^^ Reading, and 13 miles of it passed through Berkshire, upon which distance there 

were only or 7 Proprietors: it occupies 3 miles of my estate, and 2 of Mr. Cowers 

Reading bas excel. Reading has both road and water communications equal to any town, and I do 

commanica ions. ^^^ know the feeling of the Inhabitants towards the measure further than from the 

Petitions upon the subject, and there are 800 names attached to a Petition in favor of iU 
Trade of same. out of 14 or 15,000 Inhabitants. Reading is not a Manufacturing town in any 

point of view, the chief passage through it consists of stage coaches, gentlemen's 

carriages, and stage waggons, which carry such goods that are not sent by the river.— 

If you assume that the Railway went through Basingstoke, and that the traffic was 

diverted, from Reading to the same, it follows as a matter of course that it would injure 

The Prop, line won. the latter town. — A Railway going through Reading wonld also affect the River, (I am 

of the Thames. ^ Commissioner of the Navigation of the Thames) : the Thames Navigation is equal to 

It is almost equal to ^^^ perhaps superior to any other navigable river of like extent, but I conceive 

a Canal. that a Canal is preferable to a River, provided that it is well constructed and has a good 

supply of water. — I purchase some of my coals in London, which are sent by the river, 

and 1 buy some inland. — If a Railway is made to Bristol by Reading, the Light goods 

An Account of the will be lost to the river. The heavy traffic upon the river consist; of Coals, which are 

Traffic upon same, ^j^j^^y ^^^^ upwards, and Corn, Timber and Stone, (all the Bath Stone is sent down by 

the Kennet and Avon Canal,) downwards from Bath. If any material reduction was to 
take place in the traffic upon the Thames, it would be very difficult for the Commissioners 
to pay the interest of their loan, and keep the river in repair.-— If the Tolls are increased 
the parties sending will endeavour to find some other conveyance.— A Railway passing 
at a greater distance from the river would not be so injurious to it. 



Es. Mr. ALBERT DANGERFIELD, of Cheltenham, Coach Proprietor. 

The Proposed line The Proposed line of Railway from Swindon to Cheltenham would be very injurious 

to^thl TrIffiT tSo' ^^ *® Coaches passing through Cheltenham ; it would take away all traffic that at 
Cheltenham. present passes through it from Wales and Herefordshire, and f ths of the traffic between 

London and South Wales, Herefordshire, &c. passes through it ; it is also the eom- 
Account of same, manding line of road to North Wales; but not to Swansea, and a considerable number 

of persons also pass through it from the North West and the Aberystwith line of road ; 

there is also a direct line of road through it from Liverpool to Southampton, and the 
90 to 100 Coaches total number of Coaches which pass through from all directions do not amount to less 
pass thro' it daily. ^^ g^ ^^ jqq j^;|y rp,^^ Passengers meet at Cheltenham, and I think that the 
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travelling from it is equal to the whole of Gloncester, frds of Herefordshire, and t^lhs 

of Soath Wales.— —It is miles on the London side of Gloncester by the road, Cheltenham would 

but it would be 14 miles further off by the railway, independent of being upon a branch Jq ^^ Gloucester 

line, although Gloucester would be brought 9 miles nearer London. Much of the ^ Mi. nearer Lond. 

South West traffic passes through Gloucestershire; the Old road from thence to London 
omitted Cheltenham, but the present road, which was made to avoid difficult parts, in- 
cludes it. C heltenham is a very large place, and much frequented by people for the Cheltenham is much 
good of their health, and for the sake of quietude, and they are not of a fixed class as ''csor.tobylnvalids. 
those of South Wales, (t. e. they travel more) : I think that a railroad would introduce 
a very different description of people. ■ ■ An offer was made me of the exclusive He refused a rreat 
privilege of running Conveyances to communicate with the Steam Carriages at Swindon, provided he suhscri. 
(which is the nearest point of the Proposed line to Cheltenham,) provided I took a ^^ ^^^ Propo. line. 
certain number of Shares, but I declined, as I did not think it a good investment; I 
told Mr. Pitt, (an eminent Banker at Cheltenham, through whom the proposition was 
made,) that I would take 30 shares if he would guarantee me 4 per cent, for them. — 
I was satisfied that there would be a branch from Swindon. (Many people subscribed 
with a view of selling their shares.) In the event of there being a Branch line u^ ^^^g^ ^i^^ Tring 

from the Birmingham railway to Oxford, we should have an additional inducement to li°c by Oxfo. much 
t 1 -r .J 1 !• L rwi . Ill ■ ■ 1. 1 . better than the 

go there, and I consider that a line by Tnng would be much the most direct, and it Swindon branch. 

would be ten times more advantageous than the Branch from Swindon, (even if it did 
not extend to Gloucester, as the distance is trifling and the conveyances very nume- 
rous,) and it would preseWe the communication between Cheltenham and Gloucester. 
There is no direct traffic to London by Swindon; a line to Tring via Oxford would be 
preferable, but I have no doubt the former branch would be used : the distance would be The TraiEc much in 
done in the same time by both lines. The traffic from Cheltenham to Oxford is in the ^^^^^ ^^ *be former. 
proportion of 10 to 1 compared with that of Swindon. T here are only two exten- 

sive Coach Proprietors in Cheltenham, of which I am one; 5 Coaches start from our from Cheltenham. 
office for London daily, independent of those from other offices, and 1 to Oxford, and 
there are a number of short coaches, (there are 4 coaches daily from Cheltenham to 

Bath). 1 believe that the Population of Cheltenham amounts to SO or 35,000. ^^^35^000!^ '""^ 

Stroud is a place of some importance, but I should not think the Population p u f Cf ^ 

amounted to more than 10 or 12,000. I do not know any thing of the traffic from , . 

_,-, ., ^iTi it./T 1.^. Population of same 

thence to London, but there is only one Coach to London: the chief support of Coaches lo or 12,000. 

going from or passing through it is derived from Cheltenham.— -——The Public opinion 
of Cheltenham was originally in favour of the Proposed line, but it has since changed. dijfiked^at^ChStcn! 
I did not sign the Petition, as I am not an advocate for either line of Railway. 



Ex. Mr. WILLIAM SEAL EVANS. 

I attended a meeting at Cheltenham convened by the promoters of the Great ^^ lanctioned the 

Western Railway, and I seconded one of the resolutions. (Their Agent stated that the ^'^' orig. from an 

, ^ t ^ • • •! • ▲• 1- A r^t lA ■ J T J] understan. it was to 

only way of obtaining a railway communication between Cheltenham and London waa paunr.Cheltenham. 

Mm 
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by a janction with IBq Great Westera, which statement iDflaenoed the meetiog.>— I was 

He now approves of q^^ aware at that period of Mr. Giles's line from Gloncester to Tring, through Chelten- 

Mr, Giles's branch * ^ ^ 

from Tring. ham, or I should have opposed the Great Western. I afterwards saw a Plan of the 

Tring line, (which takes the Northern part of the town by Winchcombe,) tfbd I was 

Chairman of a Meeting to discuss the same, and after Mr. Giles had concluded his addrew 

I made a few observations on the injury which the Great Western line would do to 

Cheltenham, but no resolutions were passed, as most of the gentlemen attending were 

Subscribers to the Great Western. (I remember Mr. Gardiner said his object in 

subscribing to the Proposed line was to serve the town of Cheltenham.) I consider 

Comparis. between that a direct communication between Gloucester, Cheltenham, and London would be 

Swindon^ruiches! ^vantageous to us, but a Branch from Swindon to Gloncester, and another from thence 

Th 1 tt o make ^^ Cheltenham would be highly injurious, as it would remove nearly all the traffic from 

Chel. 14 Mi. farther it, and would run us about 14 miles directly away from London without making a turn. 

Q4^c.4 ML nearer. I believe that about 14 miles is gained between Cheltenham and London by 

And it woald remo ^^ Tring line over the other, and 4 between Gloucester and London. 

the Traf. from Chel. It would also carry us 14 miles in the best direction for a junction with Bir- 
Tht Basing would mingham, which is of vast importance to Gloucester, as it is the very centre of 
Bi^rminirhamTwhich ^^^^^ market, to which they have at present a very imperfect communication. I am 

is very desirable, a Director of the Cheltenham and Gloucester Bank, and I attended a meeting at which 

I met several influential Merchants and other gentlemen of Gloucester, (who were not 
Subscribers to the Great Western,) who expressed their astonishment that any one in 
Mr. Baker has mach Gloucester should encourage the Proposed line by subscribing to it Mr. Baker 

thro^'cheltenham? ^^ much underrated the Traffic of Cheltenham in his evidence, as the Coach Proprie- 
tors put on an extra coach 2 or 3 times a week, and he has also greatly underrated the 
average number of Passengers by each Coach, (as I am quite sure that they exceed 0). 
Remarks on same. Cheltenham is the first and Oxford the next point where the roads branch off to 

Worcester and other places. — I believe the best line of communication from South 

Wales is through Gloucester, inasmuch as all the present traffic comes through it, (except 

Remarks on Stroud the Bristol traffic) as it is 4 miles nearer. Stroud is a manufacturing place of consi- 

an 1 impor nee. j^f^j^i^ importance, and about or 10 miles from Gloucester; it would make rather a 

long circuit from Stroud to London by the Tring line. ■ I have a knowledge of the 

Description of the country upon the Tring line between Gloucester and Oxford, having travelled it both 
Tnng line. ^^ horseback and on foot; I have also hunted and fished over it, including the Valley of 

the Winrush, which I think is exceedingly well calculated for a line of railway, as the 
The Rapidity of a stream is slow, excepting its source at the hill, and I judge of the inclination by the 
fnderof'theievS rapidity of the stream.- There would be a tunnel 2 miles long through Hailes Hill, 

There are some manufacturing towns upon the line, as Witney.— I have estates 

His Est. at Winchc. at Wincbcombe, which is a farming district, Cheltenham is the principal market near it; 
wou.n<n be benefit, j j^ ^^^ i\Ax3k that a railway would be of any advantage to my property in the neigh- 
bourhood, as I am only Similes from Cheltenham, and the suggested line, (Mr. Gileses) 
is 4 miles from my estate. 
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Ea:. Mr. PEARSON THOMPSON, of Hatherly Court, Cheltenham. 

I am a Barrister and Magistrate of the CoDoty, — and I am the Owner of the |^ . . r th C 

Montpelier Spa, and some other public bnildings at Cheltenham. 1 was introdnced «, , „ 

^ ^ ' * He has Property at 

to Messrs. Sannders and Hant, (the Agents of the Great Western railway,) at the Cheltenham. 

Magistrate's Office, by Mr. Griffiths, the Company's Clerk, who was engaged in 

promoting the undertaking at Cheltenham, — and I had a long conversation tho next with the 6. w"'^^^' 

morning with Mr. Hunt upon the subject, at my house, when he informed me that the 

former opposition had cost nearly £60,000. and was all paid. I stated that any further 

opposition would be fatal, and I inquired whether it was likely, as I should object 

joining under such circumstances ; he replied that the Lords Jersey, Cadogan, and Mr. Hant's ace. of 

Caernarvon, also Eton College, were the principal Opponents, and that he was satis- procdgs. last yr. 

fied they would withdraw, and I understood him to say that the Parliamentary expenses ^^ stated that there 
J ' J J r wo. not be any Opp. 

would not exceed £ 10,000. — He also informed me that the line would be on the Chel- , , , ^ ,. 

and that the Pro. li. 
tenham side of Chosen Hill, (which is also known by the name of Church Down Hill, wo. pass near Chel. 

there being a Church on the top of it,) which is midway between Cheltenham and Des« of Chosen Hill 
Gloucester, and I think Stroud is about 5 or 6 miles on the north east side of the hill, 
I therefore concluded that the junction with the Gloucester Line could not be far from 
Cheltenham. Mr. Hunt gave me a written guarfintee, a week after I subscribed, stating 
that the line was to pass from Swindon to or near to Cheltenham.— I was present Wa8pre8.ataMeet. 
at a Meeting in November last, and at the request of the promoters of the Proposed *** fav.of the G. W. 
line I moved the first resolution ; Mr. Saunders spoke at considerable length respecting 
the nature of the undertaking, and Mr. Hunt also. Mr. Brunei did not say much, but Account of same. 
he stated that a line of Railway from Cheltenham over the Cotswold Hills was impos- 
sible, on account of the great height of the hills, and the depth of the valleys. 

Having read Mr. Brunei's Evidence since my arrival in London, I found (to my great Mr.Bmnersde8.of 
astonishment) that his description of the line was totally different to Mr. Hunt's state- Jj'fth °^*' w '7ewn 
ment. — It now appears that the Cheltenham Branch is to leave the line upon arriving made to him. 
within 2 miles of Gloucester, by which we shall be sent 14 miles round from London, The Prop, lint wo. 
and Gloucester, which is at present 10 miles further from London than Cheltenham, nr!l^^!^^^Ch2i' 
will be made 7 miles nearer than the latter.- (I understood at the time I subscribed (i^ is at prcs. 10 mi. 

that the branch was to pass through StrQud, but they have not taken the most ^' 

direct line from it. A Branch might have been made to it on the North side of Chosen 
Hill, the Gloucester branch being kept on the other side of it.) I have 50 Shares 

in the Proposed line, but I should have opposed instead of subscribing to it, if I had He wo.haveOppo. 
_,, , , • . 1. . . . ., , 1 r^ ^i • • -^ the mea. had he been 

known Cheltenham was to be thus cut on, as it is impossible to calculate the injury it aware of it before, 
would be to it; I am satisfied the people would not have supported it if they 
had been aware of it.— The Proposed line would remove the whole of the Traffic 
from the West of England and Exeter, and South Wales from Gloucester and Ace. of the Traffic 
Cheltenham, also the Traffic from North Wales and the North of England, from cheltenhjumy* ^^"^ 
Leeds, Manchester and Liverpool which passes through Tewkesbury.-*—— Tewkes- 
bury, Cheltenham, and Gloucester represent a triangle, and no person would travel 
along the two sides of a triangle when they could pass along its base. In the year 
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Ac. of the Road whi. iggg I ^^5 desiroas of makinir a road to the new towo of Cheltenham, to avoid going 
he made at Ohelten. . , ,x. • « t. . . . . ^ ^i ^ 1. 7 

roond by High Street, which is a very circaitous roate from Gloaoester, (apon wiucli 

And the Opposition occasion Lord Wharncliffe kindly assisted me,) bat the inhabitants of the old part of 
e me wi . ^|^^ town, being afraid that it would remove the traffic from it, opposed me en masse, 

and presented a Petition of immense size against it, and I was obliged to give a Bond, 

in a Penalty of £20,000. not to afford any facility for the extension of the line farther 

Mr. Gileses Plan into the High Street. Mr. Giles's line keeps more in the present coarse, and I 

theTraf.ofCheiten. Consider that there would be a great deal of traffic upon it. The Swindon line 



would be the least injurious to me, as Mr. Giles's could not possibly serve me.- 



Distance by the Pro. Cheltenham is only 28 miles from Swindon by the road, but it would be 42 or 43 miles 

hue & by the Road •^ /. ^1 • • o. t • 

from Cheltenham to by the Proposed branch. — And it is 12 miles from Cheltenham to Stroud by the road, bat it 



Swindon. 
Do. Stroud. 



would be 10 by the Proposed branch. >I received my Summons to attend and give 

Evidence this day week, but I was not made acquainted with the purpose of it. (I 
have not seen Mr. Giles since he called at my house, and solicited my attendancei at a 
Meeting, which I did not go to.) ■ Having informed Mr. Gardiner, the Banker, 
(at a Meeting of the Trustees of the Gloucester Road) of my summons, he remarked 
that he had done a very foolish thing with regard to the interests of the Town in 
subscribing to the Great Western, (he had 50 Shares). Cheltenham is miles 

Do. Gloucester, directly east of Gloucester, although they charge 10 miles of posting ; the distance is 

only 8 miles by the old road, (by Birdlip to Andover ford,) and which is almost in the 
immediate direction to London.— I believe that every Gloucester Coach passes through 
Cheltenham. 



Es. LIEUT. THOMAS FRANCILLON, R.N. 

Dock Master to the I have been Dock Master of the Port of Gloucester nearly S{ years, and I have 

SchU^rSnl!*^'^' '^®®° acquainted with the town about 6 years. ^The Custom House Duties are 

Account of Duties. ***^"^®^'°S ^^^^ y^^^p they amounted to £19,000. in the year 1826, and last year to 

£131,000., and they are expected to reach £150,000. this year.— The Income of the 
t^* &?e" ter'^Md ^©'••^^•ey a°<l Gloucester Canal is also increasing: the dues amounted to £3,500. in 
Berkeley Canal. 1829, which was £ 1,000. more than the previous year, and their income last year was 

Trade prin.Medite. opwards of £12,000. We have much Mediterranean trade, and a little West 

and some W.Indian i^^i^^ ^^de, within the last 2 years, which is increasing. ^The principal Import 

Cora aLd^'Iimber* ^^^^ consisU of corn and timber, and by far the greater portion goes up the Severn to 
«... the North, a very large proportion of it to Birmingham, and some towards Warwick, 

Leamington, and their vicinities, a large quantity of it also goes to Stroud and Ciren- 
cester. We have within the last year had 2 or 3 cargoes from Hambro' imported for Stroud 

And Exports Salt, (but 1 have never observed any of the Stroud manufactures sent to Gloucester for ex- 
Iron, Bar k,Oak,&c. . ,. ^ rFii_ • • • T^ 

portation).— Ihe principal Exports are salt, iron, and iron manufactures, bark, and oak 

Much Welsh Iron timber; some Birmingham manufactures are also exported coastways. — A large quantity 
passes thro' Glouc. ^f j^on also passes through Gloucestershire (from South Wales) upwards to Shrop- 

shire and Staffordshire, the principal part of which returns in a manufactured state. ■ 
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There is a Canal (for barges 14 feet wide) from Gloacester to Stroud, which oommanicates There is a Canal 

with the Thames and Severn, therebyformingaconnection withLondon,battheIatterCanal to the Thames. 

(between Stroud and the Thames) and the apper part of the Thames, are sometimes short 

of water, (they generally make use of land carriage). I consider that about ^^ths of V^ths of the Olouc* 

the Gloucester trade goes northward and north east. — ^The Coach traffic between Glouces- ^^ '^^®* * 

ter and London (including all which passes through, together with that which originates in ^^'^h trade thro' 

Gloucester) is very great — ^There are 3 day and 3 night Coaches daily through Gloucester 

and Cheltenham to London, and there is much traffic in two-horse Coaches, Flys, &c. 

between them. — The communication between Stroud and Gloucester is trifling, there Do. hy Swindon is 

being only a two-horse coach, (which is in connection with the Mail,) and there are ^""''^^T- 

sometimes detentions of two hours by it. 1 consider that about half the waggons from Traf.by Waffiron to 

Gloucester to London pass through Stroud, and the other half through Cheltenham, but Clielten. and Stroud 

, about equal* 
a much greater portion of the goods conveyed by them stops at Gloucester and 

Cheltenham, than at Gloucester and Stroud. Stroud has a communication with Communi. between 

Bristol, but its chief traffic is with London, (in expensive woollen goods) from ^^^ *° " ^°* 

whence it also derives its foreign supplies. A great quantity of heavy goods are Hea^y goods are all 

sent round from London to Cheltenham through Gloucester, (which is the natural port "®"' "'®°? Loudon. 

to it,) and there is much traffic in heavy goods on the Tramroad between Cheltenham Olouc. the natural 

and Gloucester. It is about 1 or 2 miles nearer to London by the Stroud road, Po« to Cheltenham. 

(there is a much nearer road than by Cheltenham, over Birdlip Hill). The Navi- ^^^Lond^'^^l^'b'* 

gation of the Severn upwards is very much impeded by drought.- I believe the Stroud. 

Merchants are more desirous for a Railway to Birmingham than to any other place. The Naviga. of the 

—I was present at a Meeting held at Gloucester about 12 months back, for the ^®^®™ ''^^t' ""^P*- 

purpose of discussing the merits of the Proposed line, and I remember Mr. Saunders Railw. to Birming. 

stating that a railway between Oxford and Cheltenham was out of question, as the fje attend, a Meet. 

ground had been examined, which bad the effect of producing subscriptions to the Great ^^ ^^^ ^- ^• 

Western, and the resolutions were carried unanimously in favour of it. I am well Account of same. 

acquainted with the Eastward towards Winchcombe, and thence by the Valley of the 

Winrushy (There has been a considerable fall of Timber at Guiting Wood, in the (Memo. Guiting 

upper part of the val eof Winrosh, which was sent to Gloucester for the Royal Navy 

and Dock yards.) and having observed Mr. Giles's Assistant at Gloucester, when engaged He suggested the 

upon the survey of the Tring line, I suggested to him what I considered the proper Tnng line. 

direction, which he followed, and I am satisfied it is the only practicable line to Oxford, 

as the country is very diflScnIt. This line would present great facilities to a large Advan. of same to 

portion of the present trade of Gloucester, instead of being merely available for the Olouc and Chelten. 

lesser portion, and it would certainly be the most advantageous for Cheltenham. After d^.^^ r ' 

leaving Cheltenham, it goes nearly north, and takes a dSiour round Nottingham and 

Cleveland hills, and then arrives at Hailes Hill, where there is some difficulty, but the 

country beyond is favourable, (but it does not include the towns of Tewkesbury and 

Worcester). — I have understood that Mr. Brunei has made a survey of a Line from jy^^j^^ ^f c^pt 

Gloucester to Birmingham; I have also seen a Plan and Section of a line between the Moorsom's line fro. 

same by Capt. Moorsom, which terminated near Mr. Giles's Depdt, and upon the River ^ * ^ e* 

Twiver at Gloucester, which is a very convenient spot for a terminus, (and almost the JJ^^JjIg g^e snot 

only one practicable for a line from Cheltenham or Birmingham,) it would take the line as Mr. Giles's. 
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of the tramroad to the river, and woqM not interfere with property to mach extent. 

(The fact of there being a tramroad shews that it coald not be an ineligible line).-» 
Deter, of the Dep6t. Captain Moorsom's terminas was aboat ^rd of a mile from the Gloacester and Berkeley 
It DMses Tewkesb. Canal basin, and rather more from the Quay: It passes near Tewkesbury, and within 8 
and Worcester. miles of Worcester, by which he. gets into a very difficult country when near Birming- 
Strond is the princ ham. — (There is some trade at Tewkesbary, but Stroud is the principal Manufacturing 
Mana.Dis. in Gloa. district of any importance in GloucestershireO^^It crosses a ridge of hills connecting the 
It ends IftO ft. abore Lickey, for which different lines were surveyed, No. 6 being chosen; and it has a 

Tunnel at a short distance from Birmingham, where the line is 150 feet above the 
Capt. M. 8hoa.haTe terminus of the London and Birmingham railway.— If he had taken a line more to 
Tn^k^'thU direct! ^^^ "S**^' »°^ availed himself of the levels up the Valley of the Avon, following Mr. 
andjoin.UieL.&B. Giles's line, and then kept as much as possible to the left to Birmingham, (as it would 

shorten the distance,) it would have enabled him to join the London and Birmingham 
Remarks on same, between Birmingham and Coventry with great facility, (If taken direct to Birmingham 

the line would not be so direct, but I cannot say whether it is practicable, without a 

survey being 6rst made,) which I consider preferable to terminating at Birmingham, on 
Diffic. of a li. down account of the difficulties.* ■■The Clothing district is situated in the Chalford Valley 
the Chalford Valley. ^qJ ^ passage through it would be difficult, as it is very narrow and the hills very steep. 
The Branches of the (The whole rise of the Canal along it, from the Berkeley Canal, is upwards of 200 feet,) 
mlrrow'imd^tecp^^^ which is the case with all the numerous branches of the Stroudwater, upon which there 

are a great number of Mills. The hills are formed of Stones, having large vacancies 
He thinks the Tring within, and the supply of water is very plentiful. — I think that the line passing through 

line the easiest. Hailes Hill would be the easiest of execuUon. ^The Vale of the Thames is of very 

Description of the great importance, but not equal to the Vale of Gloucester, which is the principal agri- 
Vale of Gloucester. ^Qiiujal district in the county. 



iLr. Mr. MAURICE SWABEY, of Langley Mearish, Buckinghamshire. 

I am a Barrister, attending the Oxford Circuit. The Proposed line crosses 

The Pro. li. crosses gome property, (at about J of a mile from my house,) called " The Grove," belonging 
to his Steplmother! to my stepmother, who resides in Ireland, and is very aged ; the property will become 

mine at her decease. — ^There is a Paddock of 40 Acres adjoining the house, with oma- 
Descrip. of same, mental timber thereon, about 8 acres of which is enclosed by a Ha Ha, or sunk 

fence, (but it appears all one paddock,) and the railway crosses the same upon a levels 

and I have no hesitation in saying that it will destroy the property as a Gentlemen's 

The Pad. is thickly residence. — It is thickly studded with trees, from which it takes its name, (there are 10 

or 12 oaks and elms). — ^The house b in very good repair, but has been untenanted the 

last 3 years, and I believe the circumstance of a railway crossing the grounds has 

Saoof pSr Am^ prevented the letting of it; it was said to be worth £800. per annum at the period of 

my marriage, but its value is much reduced. — It was occupied some years back by 
Lady Frances Coningsby, after which my father reduced the size of the house, and let 
it to Mr. Gosling, the Banker, and afterwards to his widow, who occupied it together 
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21 years to my knowledge. The promoters of the andertaking have offered to treat 

with me, and one of the gentlemen proposed purchasing it, which I declined, as I do 

not wish it tamed into a brick ground.- The Proposed line also runs through my The Prop. li. crosses 

brother-in-law's Estate (Mr. Clewer) at Delafont, which is bounded by the Colne, (a 

beautiful trout stream,) and I think it crosses the river 3 times. T he feeling of the 

Land Owners in my neighbourhood is decidedly against the measure.— I have been very He hss been very 

active in the opposition to this bill ; and I have taxed my purse very willingly for the W5*i^« i"^ ^he Oppo. 

same both last year and this. 



Es. Mr. SAMUEL FOSS DESSIAU, Shipping Agent of Portsmouth. 

There is a considerable trade between Bristol and Portsmouth in butter and salt _ , , ^_ „ . ^ . 

Trade betw. Bristol 

provisions, which are very often detained in winter, as they are obliged to be sent round and Portsmouth. 

by the Land's End, where the navigation is very difficult and dangerous, on account of the it is conveyed by 

South West winds.— I have been in the Portland roads with a fleet of 700 merchantmen ^^^ 7^^^^ " ^^'^X 

uncertain. 

wind bound to different ports, the West Indies, and other places, and they would all 

want provisions more or less ; (about |ds of the ships require fresh meat every day,) The Basi. li. would 

which a Railway from Bristol to Southampton would obviate. — There is no occasion for >^«™«dy the same. 

Irish provisions to travel quickly, but the detention of merchandize in time of war is 

of some importance. There are many head of Cattle sent from Wales to Smith6eld» Cattle are sent from 

where they are slaughtered, and then forwarded to Portsmouth for the supply of the Y*lV *®.^?^" *^^ 
^ J , ,. ^1 /. the Meat IS then sent 

Navy Contracts, and the above line would be very advantageous for the conveyance of to Portsmouth. 

Cattle from Bristol and Salisbury. (We have some from Salisbury and Devizes, and The Basing coald 

even some from London.) T hree Irish families within the last 5 weeks, travellinir beadvanta. asedfor 

, » o couFcy. the same, 

from Ireland to Portsmouth by Bristol, have preferred going round by land to avoid the 

probable detention at sea by the London Packets, (which call off Portsmouth,) notwith- „ r r |L . r 
standing the great extra expense. — And I have known a person in the Iron trade order a line from Bristol 
goods in London, at an advance of 10 per cent, compared with Bristol, as he could not *^ ^^^ ampton. 
get them sufficiently quick from the latter. They would doubtless cheerfully pay the 
increased freight of the railway for the advantages of the increased speed. A Effect of the Basing 

great deal of Coasting trade passes by Portsmouth, round the Foreland, perhaps that ^° ***® Coast Trade, 
portion of it which goes to London would be taken by the railway.-^The Basing j>y^^ Basing would 

line would be equally beneficial to Bristol as to Portsmouth and Southampton. — ^Tbere beeqaally beneficial 

, , to Bris, as to Ports. 

is no Canal between Bristol and Portsmouth, and Waggons are very rare. There are and Southampton. 

equal to 5^ daily Coaches, besides one which travels alternate days. — There is a Canal Traffic to Portsmo. 

from London to Portsmouth.^ T here is a direct communication from Southampton 

to Havre, and other parts of France. ^A Railway has been agitated from Gosport A line is proj from 

to Southampton, a distance of 14 miles, (it is 4 more to Portsmouth). ^^^' ^ Gosport. 
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Ex. CAPTAIN JAMES WEEKS. 

Of the Souamp. & I am Captain of the Apollo Steam Packet, which rans between SoathamptoD and 

HayreSteim Boate. u^vre ; taking alternate days with the Camilla* it makes 3 Voyages each way, (on Mon- 
days, Wednesdays, and Fridays.) There are at present 4 Passages weekly to Jersey 
40 the Average of ^ach way, and 4 daily to the Isle of Wight and Portsmouth. — We average 40 Passen- 
Passeng. each way. g^^g gg^|j voyage to Havre, bat we had more last season, (the fares wer^ lower in conse- 

qaence of an opposition); our seasons are from April to the end of October, which 

gives about 7000 annually^ and I do not think we have been under that amount for some 

(Passen. to Gaerns. years.— The Passengers between Guernsey and Jersey double that amount, and 

& Jers. doab. that ) ^^y ^^^ principally from London. — But most of the Passengers from Southampton 

Most ofhitPassen. to Havre come through Bristol, (we have taken a great number of Irish Passen- 

are from Bristol. ^^^ ^j^^^ ^^^ Peace.) There are 8 Coaches besides the Mail running from 

There are 4| Coach. Brig^ol and Bath to Southampton, one goes every other day, and the remainder 

daily, but there is not much Posting; a Railway between the above places would be 
advantageous to both. — ^There is also a considerable communication between Liverpool 
The Passaire occa. ^^^ Havre.' We occupy 12 hours on the Passage, and are permitted to carry 

12 Hoars. Letters to and from Havre, which average about 00 to 100 each packet, and they 

So LttVrTea^a^*^ sometimes amount to 250 or 300 ; perhaps Jrds of them are for Bristol and Liverpool. 
}ds. of which are There is a considerable trade with the United States and Havre, which is surpas- 

for Bristol k Liver, gj^g Bordeaux as a commercial port, and I am not aware of any town in Eqrope which 
Thereismach Trade is progressing equal to it. — I have been employed on the line since the present Peace, 
United States. ^^^ ' have never got damaged to the extent of £ 5. in entering or coming out of 

Port, as it is very safe. — It is becoming a very favourite passage to Paris. T here 

Havre 18 | J^^'J are several Steam Boats on the River to Rouen, two new ones were put on lately, 

(which broaght over 400 each way last time, and more are building.— A new Steam 
Packet Company, is also in contemplation, with a view of facilitating the communication. 
— It is the general opinion that there will be a Railroad from Rouen to Paris. 



Ex. JAMES WILLIAM DEALE, of Southampton. 

„ . ^ ... I am connected with the Coaching trade, and I am Bookkeeper of the Isle of 

He IS connect, with t « « ^ » i i . 

the South. Coaches Wight Steam Boat Company, I am also connected with the Portsmouth Steam boats. 

an ackets. The Evidence given by the last witness (Captain Weeks) is tolerably correct. 

He *^^*®«J^^*Pj* The greater number of Passengers from Bristol pass on to Havre, which port is 

^^ ^ ^ ., increasing in traffic, and I have no doubt that a direct communication between Southampton 
The Port of Havre j « . f, ,j ! ., ^ ,. ..,,.. I i. 

is increasing. ^^" Bristol would increase them even more.— Complaints are contmnally being made of 

A Railw. between ^^^ ^^^^ ^^ conveyances. — ^The Packets from Bristol to Dublin only sail on Tuesdays and 

South, and Bristol Saturdays, and passengers for Waterford or Cork cannot arrive there until the Saturday 

would increase the - „ . .^ , . 

Passengers. following, if they do not get in Bristol by Tuesday.— If the above conmiunication was 
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opened, I have no doabt the Packets woald be accommodated to it; we are at present The Packets do not 

absolately crowded with Passengers, but our Packets do not run from November to ran fro. Nov, to Ap. 

April. A Railway would be the making of the town of SonthamptoD, as it would h^ considers the 

cause a greater number of Irish Families to pass our way. I think that the London Lond. & Southamp. 

. a ffood undertaking, 
and Southampton Railway is a very good undertaking.* The Fares to the Islands 

of Guernsey and Jersey are at present very low, being only 5s. and 2s. 6d., in consequence Packets to Querns. 

of which they sometimes take out 230, and return with 70 to 80 Passengers. 



Ea:. JOHN ROUSE, Lighterman. 

I have been in the practice of letting horses for the purpose of Towing barges up He Towes Barg. up 
the Regent's Canal for the last lOyears, I am therefore well acquainted with the Canal the Regent's Canal. 
and the traffic upon it.« The present Traffic upon the Canal frequently occasions Rem. on the delays, 

considerable delays, and if the traffic of the London and Birmingham Railway should pass Do. in the Tunnel. 

upon it the delays might be increased. There are about 30 Bridges between Camden Bridges upon it 30. 

Town Bridge and Limehouse Basin, also 12 Locks, and a Tunnel under High Street, Locks ... 12. 

Islington, about | of a mile long, through which only one barge can pass at a time, and and 1 Tun. | of a mi. 

the same with the bridges. A Stationary Engine is employed to take the barges Engine is used. 

through the Tunnel, . horses being used upon the other parts. It is very seldom 

that 2 barges meet under the bridges, but great delays frequently occur at the tunnel, 

when any thing happens to the Engine, or in the event of the Chain breaking, as the boats 

are then poshed through by Loggers, (men lying on the backs and pushing through with 

their feet, 2 men can take a light barge through in ^ an hour, and a loaded barge in | of an j^ ^^^^ ^^^j ^^^^ 

hour) and frequently occupy 1 hour in passing through it, but they sometimes accomplish in passing the Canal. 

it in 17 minutes ; much time is also lost in waiting, sometimes 6 go through together 

The average time consumed in going down the Canal from Camden Town to the basin at And 3} hours the 

Limehouse is about 6 or 7 hours, (I have done it in 5 hours) and they are about the same *^^' *i^* ^(.?*"«"^ 

time in returning, the traffic each way being nearly equal. We are obliged to wait 

for the Tide at the Basin before we pass into the Thames, when the Tide is whole we Thence to Lond. & 

have to wait 6 hours, at other times we get out directly ; perhaps 8^ hours is about the ^^'^' ^ocks, 1| h. 

average time of waiting. Some time is lost in getting from thence to the London and 

St. Katharine Docks, perhaps 1| hours, according to the tide, as barges cannot make 

against it; — and I believe it takes about 2 or 3 hours to pass from thence to Nine Elms, And to Nine Elms, 

but I do not belong to the river. We sometimes get stopped by Frost. The ^^^^ ^^'*"' 

Expence of Towing up to the Hampstead Road is 14s., exclusive of Lighterage.— The Jn^th^cf '^^ Yj'"* 
following are the Rates of Tonnage : 

1835. 

REGENTS CANAL. 

Rates of Tommagb chargeable 'till further Notice. 

1. Cement-stone, Chalk, Clay, Coke-breeze, Fire-bricks, Gravel, Refuse Ashes and Cullet, in 
whole Cargoes, Road Materials, Sand, and TQes. 

2. Coals and Coke. 

N N 
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3. Cement, Eardieii Fipei, edqpijr Seokii FWutt Gnin, Leed» Lime, Miiigd Wanel, IfirUe, 
Plaster of Paris, Potatoes, Potteiy FUnti, Oikake, Pulse, Salt, Slates, Stone, and Timber. 

4. Iron (Pig and Scrap). 

5. Iron (Bar, Hoop, Plate, Rod, Sheet, and Strip), and Cast Iron Rpes. 

6. Iron (except as above). Brass, Copper, NaUs, Spelter, Tin Plates, Hay, Straw, and live Stock. 

7. All other Goods. 



From Paddington to the foUowing Points ; tis. 



Rates 



of 



Tonnage 



upon the 



Regent's 



Canal. 



No. 

1 
2 
8 

4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
8 

4 
6 
6 
7 

1 

2 
8 
4 
5 
6 
7 

1 
2 
8 
4 
5 
6 
7 

1 
2 
8 

4 
5 
6 
7 



Per Ton. 
s. d 
4n 








1 



7 
4 
6 
9 
9 




4i 
7 
6 
6 
10 

10 

1 4 








1 
1 

2 





1 

1 

2 





1 
1 
2 





1 
1 
2 



%^ 

7 

7 

8 







6^ 

7 

9 

8 

6 

6J 

6-^ 

7 

9 

8 



6 



6^ 

7 

9 

8 



6 

8 



Head of Hampstead Lock, 
also Regent's Park Basin. 



Head of Pancras Lock. 



From the Thames to the following Points; Tis. 



Head of City Lock, also 
King's Cross Basin. 



Head of Start's Lock, also 
City and Wenlock Basins. 



Head of Acton's Lock, also 
Shoreditcb Basin, Swings- 
land Road. 



Head of Old Ford Lock, 
also Cambridge HeatL 



No. 

1 

2 
8 

4 
5 

6 

7 

1 
2 
8 

4 
5 
6 
7 

1 
2 
8 
4 
5 
6 
7 

1 
2 
8 
4 
5 
6 
7 

1 
2 
8 

4 
5 
6 
7 

1 

2 
8 
4 
5 
6 
7 



Per Ton. 



#• 
















1 



d. 

5 
5 
5 
7 

8 
8 



11 



5^ 
7 

7 
8 
9 
9 



7i 
8 
9 
9 
11 

11 

1 10 

7^ 
8 
10 

9 

1 1 

1 8 

2 4J 

7i 
8 
10 

9 

1 1 

1 8 

2 4 

8 
8 
11 

9 

1 1 

1 7 

2 8J 



Tail of Johnson's Lock. 



Taa of Old Ford Lock. 



Tail of Acton's Lock, also 
Cambridge Heath. 



Tan of Start's Lock, also 
Shoreditch Basin* Kiag's- 
land Road. 



Tail of Ci^ Lock, also City 
and Wenlock Basins, and 
Islington Tonnel (Enst). 



Tail of Psncras Look, ako 
King's Cross Basin. 
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Hates of Tonnage chargeable-^Miiliiraed. 



Frcxm Paddington to the following Points; viz. 



ffo. 


]P«rToo. 




1 


6-1 




2 


7 




d 


9 




4 


8l 


Head of Johnson's LocL 


5 


1 




6 


1 6 




7 


2 9j 




1 


6^ 




2 


7 




3 
4 


9 
8 » 


Head of Commercial Road 


5 


1 


Lock. 


6 


1 6 




7 


2 loj 




1 


6^ 




2 


7 




8 


9 




4 


6l 


Thames. 


5 


1 




6 


1 6 




7 


3 Oj 





From the Thames to the following Points; vix. 



^0. 


P«rTon. 




#. c2. 


1 


8^ 


2 


8 


3 


11 


4 


9 I 


5 


1 1 
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Tail of Hampstead Look. 



Tail of Stop Lock, Padding- 
ton, also Regent's Park 
Basin. 



Paddington. 



iVLB.— The Numbers in the First Column refer to the Classes of Articles enmnerated at the 
Head of the Rates. The Locks are Eighty-three Feet in Length, clear of the Gates, 
and Fourteen Feet wide. Barges to be charged for not less than Ten Tons (eccept as 
Back-carriage). 



The under-mentioned Articles to pass at the foUowing reduced Rates : 



Iron of all Sorts, and Nails, if conveyed the whole Length of the Canal 
Ashes for Manufacture, Alum, Barilla, Saltpetre, and Tallow, ditto 
Cheese from Paddington to the City Basin . . • • 

Hay and Straw from Paddington to the Regent's Park and King's Cross Basin 
Ditto Ditto City Basin . . . 

Manure and Ashes and Breeze for Brick-making 
Bricks firom PadiiUmgton to the R^rent's Park Basin and to the Hampstead Road 

Ditto Arom Paddington or the Thames to any other Point on the Canal 
Articles conveyed as Back-carriage, upon which the full Tonnage has been charged 
Articles loaded or unloaded in the Passage or Water-way of Canal to be subject to 

extra Toll of ....•• 



Per Ton. 
#• d* 
6 
2 
2 






6 



1 



an 










4 
3 
4 
1 



Rates 



of 



Tonnage 



upon tlie 



Regent*s 



Canal. 



6 



There is a little alteration in the charge for Tin Plates, thoy are now 1«. 9d. to Hamp- 
stead Road. 
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The Co. contracted 
for the Rails of the 
Soatliamp. Railw. 

50 lbs. the yard. 

They were delayed 
owing to a Strike. 



They are alio. Syrs. 
to complete the Ord. 



Rr. Mr. HENRY SCRIVENER, Secretary to the British Iron Works. 

The CompaDy cDtered into a Contract with the Soathampton Railway Company, at 
the latter end of last year, for sapplying them with 6,000 Tods of Rails at 60 lbs. to the 
yard, the first delivery was to have been made on the 1st of March, and sacceediog 
deliveries at intervals of two months ; and applications were repeatedly made for them by 
Mr! Giles, bat great delay occarred, owing to a strike in the Cotleries in Febroary, 
and the works were not again in operation until March*— -—We have delivered aboot 
700 Tons, and about 4 or 500 Tons are now on their passage. — We are allowed 2 years 
for the completion of the order. 



No. of Waggons 



teamed at 



Shapley Heath. 



ADDENDA TO MR. GILES'S EVIDENCE. 



Account of Waggons teamed over one end of the Embankment at Shapley^ from 4th August 

to 15th August. 

270 Waggons. 
309 — 
800 — 



4th August 
.5th — 



6th 
7th 
8th 
10th 
11th 
12th 
13th 
14th 
15th 



824 — 

848 — 

814 — 

248 — 

316 — 

807 — 

294 — 

291 _ 



8,316 



19th August, 1835. 



(Signed) Francis Giles. 



The following is a true Extract from the Books of the London and Southampton Railway 

* Company. 

" At the General Half-yearly Meeting of the London and Southampton Railway Cpinpanyy held 

Intention pursuant to Notice at the City of London Tavern on Friday the 27th February, 1885, John Wright, 

of Esquire, in the Chair, it was resolved unanimously. That this Meeting having taken into Consider- 

joining the ation the Subject of the Incorporation of the London and Southampton Railway Company with the 

Lond 8c Soathamn ^^^^fi^ '^^ T^dih. Railway Company, is of opinion that such Incorporation will be advantageous to 

with the 



Basing. 



the Shareholders of both Companies, it is therefore the Opinion of this Meeting that the Directors 
of the London and Southampton Railway Company in due Time do take such Steps as may be 
advised and deemed to be needful by their leg^al Assistants for effecting the Incorporation of the 
Two Companies." 

20th August, 1835. (Signed) Francis Giles. 

* This Ta1)le has reference to Mr. Giles's assertion that 30,000 Cubic Yards had been teamed at 
Shapley Heath, (vide page 215).— ^c/t^or. 
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A GLOSSARY 



OP 



TECHNICAL TERMS 



USED IN 



CIVIL ENGINEERING; 



WITH 



REFERENCES TO SUCH PARTS OF THE EVIDENCE 



WHERE THE SEVERAL WORDS OCCUR, 



THEREBY FORMING AN INDEX TO THE SAME. 



GLOSSARY. 



A. 



PAGE. 
Accidents. On inclined plane, Canterbury and Whitstable Railway, described • • . 84, 85 

„ On Liverpool and Manchester Railway ^3 

„ In tannel on ditto 00 

„ On inclined planes, &c. 131 

Addenda. To Mr« Giles's evidence. Great Western Railway 270 

Adhesion. 

The force acting on the surface of two bodies in contact with each other, 
which prevents one sliding over the other: — os the force which prevents the 
wheels of a Locomotive engine from slipping on a railway, the adhesion of 
which is greatest when the rails are either quite dry, or quite wet, as the surface 
is then most free from obstruction : when partially wet it is much reduced, as they 
are more apt to catch up the dust. 

The adhesion of the best modem Locomotive engines, exclusive of the power 
to drive the engine itself, is supposed to be capable of overcoming a resistance 
eqaal to -^\\b part of the insistent weight upon a level plane (or i^th in fine 
weather, and ^th in very bad weather); and that of common Locomotives, working 
with vertical cylinders, to ^^^th part of the weight pressing on the rails by the 
driving wheels; or taking the friction as equal to 8| lbs. per ton, or the 263rd 
part of the weight, a load equal to SV or %V of i^^ weight respectively, or the 
weight acting upon the driving wheels. 

„ Efiect of dew or snow upon the rails 02 

,f Of an engine about -^^ih to ^th of its weight 127 

Agents, Clerks, and Workmen. On Liverpool and Manchester Railway . • 24, 28 

„ Particulars of same, with salaries 31 

Agricultural Interests. Lessened by railways 261 

Air. Consumption of same in tunnels 104 

Allnutt, Zachariah, receiver of tolls of the Thames navigation. His evidence descriptive of 

the improvements thereon, — Expences of management, — and the injuries it 
woald sustain by the proposed Line (Great Western Railway) • 234, 237 
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Angle op Repose. 

The ntmost inclinatioii at which a carriage will stand at rest apoD a railway 

or road, and when npon the least increaseof slope it is pnt in motion by the 

gravity of its weight. It consequently occnrs when the gravity of the load and 

friction apon the road are equal. 

The Angle of Repose therefore varies according to the arooant of friction: 
taking the friction at lbs. per ton, makes it 1 in 250, or about 21 feet per mile, 
which is generally considered the Angle of Repose upon a railway. Taking the 
.friction at 8} lbs. per ton, gives it at 1 in 263|, or 20 feet per mile. 

The Angle of Repose upon a turnpike road is about 1 in 40, with a good 
description of carriage, and supposing the road to be perfectly hard. 

The slope at which the soil of a cutting or embankment will stand without 
slipping is also called the Angle of Repose. 

What is generally understood to be • 04, 103 

About 1 in 250 on a railway 138, 204 
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Aqueduct. 



Arch. 



A term applied either to a bridge over a valley or road, or to a tunnel 
through the earth ; either expedient being used for the conveyance of a canal or 
other body of water* 

Tbe ancient Roman Aqueducts, some of which remain at the present day, 
consisted of several tiers of arches, supporting the water-way. (See Bridge). 

A circular arrangement of overlapping stones or bricks, with radiating 
beds, commencing from two fixed points or abutments, and meeting in the 
centre; thereby forming an equilibrium upon the removal of the wooden 
frame or centre upon which the arch is turned. Arches are of various shapes ; 
semi-circular, segmental, elliptical, or pointed. The joints of all Arches should 
be perpendicular to the surface of the soflBts. The top of an Arch is called the 
extrados, and the underside the intrados : the line from which they commence is 
called the springing line, and first arch stone on each side the springers, which 
rest on the imposts or abutments : the extreme wid,th from springer is called the 
span of the Arch, and the rise of the curve the versed sine. Arches are either 
cylindrical, or groined. The former is an elongation of the same curve through- 
out its length, — and when intersected by other arches, cutting across it trans- 
versely, the point of junction is termed a gproin ; such Arches being described 
as groined. 

All Arches should be well sustained by backing. Spandril walls are generally 
built over arches upon railway works, to prevent any irregular pressure of earth 
upon same. 

The general size of the Arches of the occupation bridges over the London and 
Birmingham Railway is 30 feet in width and 17 feet in heighth to the crown, 
elliptic arches being adopted, the rise of which is 9 feet. And the arches 
under the railway are made 15 feet wide, and of various heights, according to the 
embankment. The bridges erected over the metropolitan roads by railway com- 

O o 
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Arch (continued). 

panics are reqaired by their acta to be SO feet wide and 18 feet high in the vicinities 
of towns, which is not too mnch« bnt 10 feet is generally sufficient for turnpike 
roads. The extreme height of Temple Bar, London, is 17 feet inches, which 
is not sufficient for some of the waggons to pass under. The parliamentary guage 
for the height of luggage upon a stage coach is feet inches. 
„ Under embankments, (Great Western Railway) observations on the requisite height 

for same • • • 202 

Architbgturb. 

The art of building or constructing edifices of every kind. The several 

erections upon most engineering works partake more or less of architecture. 

Ashman, William, Engineer of Clan Down Colliery, near Bath. His evidence (against Great 

Western Railway) — Description of colliery, canal, and railway^ — Remarks on the 
quality, price, &c. of coal, — Rate of carriage to Bath, — Advantages of Basing 
line, — Quantity of coals raised daily, — Depth of pit, — ^Workmen employed,— 
Markets supplied, &c. 250 

ASSBNTS AND DiSSBNTS. On line of Great Western Railway .... 70,71,72 

Analized 150 

Remarks on Lord Manvers' assenting 249 



ft 



Assistant Engine. Necessary to work inclined planes . • 08, 09, 125, 120, 188, 201 
„ Working from behind 195 

Attbn BOROUGH, RoBBRT, Farmer and Grazier. His evidence (London and Birmingham Railway) 

on the conveyance of cattle by common roads,— On personal travelling, — Objec- 
tions to canab, &c. 47 

AXLB. 

Axles as applied to railway carriages, the transverse bar connecting the centres 
of the opposite wheels on each rail, with which it revolves and to which it is fixed. 
„ Of Railway Carriages, and their inflaence on friction «... 18 

B. 

Backing, (see Aroh.) 

Badgbr, Thomas, Manufacturer. His evidence on the advantages of London and Birmingham 

Railway, over coaches and canals, — Its benefit to the poor, jco. . . 57 

Bail LIB, Gxorgb, Magistrate for Middlesex. His evidence on the Charity lands crossed by 

Great Western Railway, near Hanwell,'-Property interfered with by the same, 
— and the floods there, and at Greenford (against Great Western Railway) 250, S51 

Baker, Charles, Sarveyor. His evidence (against Gteat Western Railway) respecting Chelten- 
ham and Stroud,*-Difliculty of carrying the line to Stroud, — On the canals between 
the same,-^oil| &c — ^Port of Glonoesteri—Traffio,— Population of same, &c. 245, 246 
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Ballasting. 

A term applied to the covering of roads^ and to the filling in material above, 
below, and between the stone blocks and sleepers ased upon railways, &c. It is 
• generally composed of gravel, broken stone, or the like, and is laid about 2 feet 
thick on railways, and generally from to 12 inches thick on roads. 

Where the sab-soil of a railway is bad, a longitudinal drain, inches 'square, 
is laid beneath the ballasting, wi^ cross drains 15 feet apart, to take the water 
into the side ditches, and it is led down the slopes of the embankments by drains, 
bat stone ballasting seldom requires these drains. 
„ On London and Birmingham Railway; its estimated cost, and remarks on same 4, 207, 208 

,9 Materials for 6 

„ On North Union Railway ; its cost 143 

„ On Southampton Railway 226 

At St. George's Hill, and Hook Hill 213 

Baltic Tradb. With Birmingham, &c. 50, 51, 52 

Bakks. Along the Thames, to protect the country from floods, — Remarks on same • 238 

Barobs. Upon the Thames, — Small preferable to large, — Number of voyages,— Remarks on 

the bargemen, &c 237 

Seldom stopped by drought 244 

Their use in scouring the river, (see Canal) • • • 243 
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Barlby, &o. Instance of it being unsaleable for want of a conveyance • . • • 146 

Barnbs, Frbdbriok, Ironmonger. His evidence, — On the advantages of the London and 

Birmingham Railway to the Iron Trade; and comparison of same with Coaches 
and Canals 54 

Barmbs, Jambb, Turncock of the Eton Engine. His evidence (against Great Western Railway) — 

On the levels of the Thames ; and the consequences of neglecting the works 843 

BAkRY, Frbdbrigk, Ship Broker. His evidence, — On the advantages of the London and 

Birmingham Railway to foreign trade 51 

Basing Linb, or the southern line to Bristol, — Remarks on 05, 170 

Described,— Its inferiority to the northern . . • 65, 107, 178, 220, 224, 225 

Its terminus at Bath ^^ 

Its advantages 76, 93, 147 

Interferes with the country ^^ 

Estimated cost 00,226,227 

General remarks on 173 

Mr. Giles's estimate for same considered inadequate 1^3 

Length, &c. of the inclined planes upon it ^^ ^ 

Analysis of the shares and capital '^ 

Eariy proceedings upon • • • ^^^ 
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Basing Line (continued.) 

«, Its advanUges in conveying troops 178 

,9 Population along the line 178 

„ Tunnels 170 

,, Gradients compared with the Great Western 179 

„ Connects Ireland with France 179 

„ Tables of power required upon it 184, 185, 187, 221 

„ Time of transit npon it 188 

,, Mr. Rastrick's plan of working it 205 

„ The heavy works upon it 221 

„ Considered the best line to North Devon . 247 

„ Preferred to the Great Western 249 

,, Advantageous in supplying Frome with coals 250 

to the Somersetshire collieries 250 

Manufacturing towns on the line 253 
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Its advantages to manufacturers and agriculturists . . . • . 253 

Property along the line 253 

More advantageous to Wilts than the Great Western 253 

Compared with the Great Western in reference to Bradford, Trowbridge, &c. 179, 220, 254 

Generally approved of, in preference to the Great Western ' . . 254, 256 

Its advantages to Cheltenham, Bristol, Portsmouth, Southampton, 8cc. . 266, 271 

Its effects on the coasting trade ......... 271 

Junction with Southampton line 276 

Estimates, compared with those of the Great Western 179, 225 

Mr. Mylne's opinion thereon, and on Mr. Giles's Prices, &c. . . . 227 

Value of land along the line . . . : 230 

Number of houses on the line 2^0 

Not injurious to Prior Park, &c. 232 

Basing Linb to Reading. Branch railway proposed 222 

Basingstoke. Coach traffic through that town 179 

Bath to Bradford. The country difficult for engineering purposes .... 98 

„ Its situation described 99 

„ Value of property npon the line 148 

„ Traffic between same 170 

„ Distances by railways and common roads 247 

„ Communication at present bad 247 

Bath ai^d Bristol. Present mode of conveying goods between same .... 250 

Bath Stone 

Is a stone almost wholly calcareoas, although some of it is more silicious. 

It is extremely soft when taken out of the quarry, but afterwards becomes 

hard ; it is very essential to lay it in the natural or quarry bed, which should be 

strictly attended to with every description of stone. (See Ston e, SlopJb and Soil.) 
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Batter. 

The sloping face of a retaining or other wall : the batter of a wall is either 
straight or cnrved. The average rate of the batter of the retaining walls on 
the London and Birmingham Railway is 2{ inches to the foot, and I inch to the 
foot for the wing walls of bridges. 

Beaghwood Quarry, described 17 

Bearings. 

As applied to railway carriages, &c.— -The chairs supporting the frame-work 
of the carriage, which rests upon the axles. (See Waggons and Friction.) 



Bench. 



Bench Marks. 



A ledge left on the face of a cutting, to strengthen the same ; they are 
generally made at a change of slope, occasioned by meeting with a different soil. 
Steep cuttings should always have ledges to support them; and chalk may be 
executed at a very steep inclination by the assistance of ledges. 

■ 

In Surveying. — Fixed points left on the line of survey for reference at any 
future time, consisting of cuts in trees, pegs driven in the ground, and the like. 



Brton. 



A french concretion, or mortar, used in the foundations of hydraulic works. 
It consists of 12 parts of puzzolana, 9 of quick-lime, of sand, 13 of stone 
scrapings, none exceeding the size of an egg, and 3 parts of iron scales from 
the smith's forge; after being well mixed and indurated together it is broken in 
pieces, and a coffer having been previously prepared, it is dropped by a proper 
box into the same, and laid in alternate layers with rubble stones, until sufficiently 
elevated to receive the masonry. 

Birch, Thomas, Cheese Factor, Cirencester. His evidence (Great Western Railway) on 

carriage of provisions, &c 172 



BlRM 



NGHAM. State of the trade of, — Population of, &c. 48 

Its trade increasing 48, 52 

with Spain, Italy, Portugal, Germany, Russia, South America, &c. 48, 49, 51, 52 

compared with that of Sheffield 40 

with London 53, 54, 55 

will be benefited by railway to London 48, 50, 52 
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Blacrpriars* Bridge. Its cost, &c 227 

Blbeck, John, Wool Broker, Warminster. His evidence (against Great Western Railway) on 

trade of Gloucester, Wilts, &c.— On the branches from Great Western Railway, 
— Superiority of Basing line, — On the cloth trade, &c. . . . 255, 256 

Blisworth Cutting, (London and Birmingham Railway). Nature of Soil, &c. • • S, 10 
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Block (Stonb). 

A support or foondation for the tracks or rails of a railway, upon which the 
chairs are secured. They were introdaced in place of wooden sleepers in aboat 
the year 1800, and are now in general use, (it is not usual to lay down blocks 
upon embankments until some time has elapsed after its formation;) oak or larch 
sleepers are generally laid down in the first instance, they are 2 feet square, and 
are usually laid down in a diagonal direction at the present time, (which was first 
introduced upon the London and Birmingham Railway) instead of square, with 
8 feet bearings from centre to centre. When 75 lb. rails are used, the bearings 
are made 4 feet 

Blocks are set by a timber spring lever, about 20 feet long, by which a 
labourer raises the block 1 foot high, while the setter adjusts the ballasting 
beneath it, and by a succession of rises and falls it is at length brought to a solid 
bed, and to the level required. (See Continuous Bearings and Slbbpbrs.) 

„ On London and Birmingham Railway ; estimated cost 4 

„ Their average cost per yard, — Effect on motion, 8cc 5 

„ Inferior to sleepers on embankments 19, 216 

,» Used on Kenyon and Leigh Railway 208 

Bond. 

The union and tie of the several stones or bricks forming a walL 

Booth, Hbnry, Treasurer of Liverpool and Manchester Railway. His evidence on cost, con- 

stmction, management, and working thereof, with Director's report 28, 81 

BORINO. 

A vertical sinking made in the earth by an auger or other iRstmments, for 
obtaining water, also for other purposes. 

Borings are always required to be made on the line of a proposed railway or 
canal previous to drawing up the necessary speoification and estimate of the 
proposed works, including the cuttings, foundations for bridges, 8u). 
„ For London and Birmingham Railway, minutely detailed • • • • — 10 
„ „ „ „ water found in' - . . — 10 
„ For Great Western Railway, from London to Reading . • . 148 — 152 

„ „ „ Reading to Bath • . • • 152^-154 

ff M M general . 75, 120 



BoWLBS, Gborgb, Salesman. His evidence on oonveyance of butter to market • • 50 

Box Hill, (Great Western Railway). Remarks on 224 

Box TUNNBL, „ Objections to • . 248 

Bradford. Its trade, &c 247 

„ Floods at •••••.••••• • 248 

Bradford and Bath. (See Bath and Bradford.) 
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Bradford and Trowbridge. Branch from the Great Western; inclined planes thereon 170 

^ „ Great Western Railway of no advantage to these towns • • • • 250 

Trade and manafactnres of • 254, 255» 256 

Objections to the branches to 254 

„ Commnnication from same to Bath 256 

Branch B8. Proposed from Great Western Railway ..•••.. 255 

^mpared with the Tring and Swindon • • 266 

Generally, objectionable 248 
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Breakage. In conveyance by canals greater than by railways 53 

Break or Convoy to Railway Carriages. 

A contrivance to check the velocity of a train of carriages upon a railway, 
consisting of a piece of wood, which is pressed upon the rim of the wheels of the 
carriages by a hand lever, worked by the breaksman. The break of the tender 
alone affords sufficient resistance to stop a train under ordinary circumstances. 
Their mode of operation described .... 20, 60, 125, 131, l32 

Remarks on their power 102, 103 

„ Pressure required by ; instances of their failure on Liverpool and Manchester 103 

„ Act better on short than long plane 103 

„ Should not be needed 204 

Breakwater. 

A kind of artificial embankment, at the entrance to a sea port, erected for 
the purpose of counteracting the effects of violent winds and waves, being formed 
of large stones. The Plymouth breakwater is one of the most celebrated in this 
country. 

Brbast-wall. 

A retaining wall at the foot of a slope only. 

Brent River. Property near it destroyed by Great Western Railway . . . 251 

Brent Viaouct. Its dimensions, cost, &c* ^ 70 

Brick. 

A preparation of clay, sand, and ashes, burnt in a kiln or clamp. Good 

brick earth is sometimes found in a natural state* A brick is inches long, 
4| inches wide, and 2| inches thick. 

Brickwork is measured in London by the rod, and was taken from the 
original standard of 16| feet cube, which gives 272| square feet as the superfi- 
cial contents of 1 rod of reduced brickwork ; but as the standard thickness of a 
brick wall is taken at If bricks, or 13f inches thick, instead of 12 inches, there 
are consequently 306 cubic feet in a rod of brickwork, and a standard rod will 
require about 4500 bricks, allowing for waste, but it depends on the cloaeness of 
the joints, and the exact size of the bricks; and 1 rod of brickwork will take 
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Brick (continued). 

1} yards of chalk lime, or 1 yard of stone lime, and 2| yards of sand with ^ 
stone lime, or 2 yards with chalk lime, for the mortar. 1 foot of reduced brick- 
work will require 17 bricks. 

Brickwork is generally measured by the yard in the country. It is therefore 
the general custom of Engineers to adopt the latter measure. There are about 
llf cubic yards in a rod. 

London stocks, also those of Manchester, are the most durable. Suffolk 
bricks have been celebrated for their light color and close texture, which renders 
them nearly twice the weight of common bricks, and also for their even form, 
and the softest and most porous bricks are those made in the Midland Counties 
of England. 

Brickwork op Tunnels, (London and Birmingham Railway) ..... 10 

* 

Brickwork and Masonry, (Southampton Railway). Price of same . • • . 220 

„ (London and Birmingham Railway). Price of same 226 

BklDGB. 

A very common engineering expedient for passing over rivers, canals, and 
roads. 

Bridges are of various descriptions, but arches are mostly used. In some 
cases the road is suspended by rods from cast iron girders occupying the place 
of the parapet walls, as the bridge over the Regent's Canal, near Chalk Farm, on 
the London and Birmingham Railway. In other cases the road is carried over 
at once by iron or wood beams thrown across, and trussed according to the 
span. Where the span is very great, and there is not sufficient height for an 
arch, the road is some times suspended from an inverted cast iron bow by iron 
rods, supported upon piers at each end, and from thence carried down and 
secured in the ground, which are called iron suspension bridges, as Hammer- 
smith suspension bridge. 

The floods form the principal considerations to guard against in bridges con- 
nected with rivers and canals, and their effect upon the nearest adjacent bridges 
or arches should be carefully ascertained previous to deciding upon the width of 
the arches or openings of intended works. The traffic should be considered 
next, and sufficientspace left for it between the parapets. 

The number of bridges required for a railway varies in almost every instance. 
There are about two in a mile on the Liverpool and Manchester Railway, exclu- 
sive of the viaducts. The proportion of bridges on the Leeds and Selby Railway 
is about 2|tb. 

The projected railways before Parliament in the year 1837 averaged 2f 
bridges per mile. 
„ On London and Birmingham Railway; their estimated cost • • • 4,5 

9, „ „ y, over turnpike roads, number and cost 5 

»f „ „ 9, over canals, &c. f» • ^ 

„ f, „ 9, accomodation bridges „ • 5 
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Br I DOB (continued) 

Od London and Birmingham Railway, Mr. Rastrick's ennmeration of the same 16 

On Liverpool and Manchester Railway ; Mr. Locke on their nnmber and cost 10 

Mounds to protect their parapets of no atility , 20 

On Great Western Railway ; their constraction, cost, &c. , • 71» 72 

an average of four per mile allowed • • 81 

at Bath 66, 147 

over the Thames, will be injurious . 286, 241 
,9 M at Maidenhead, if widened, will injure the navigation 240 

„ „ t, over the Kennet •••••• 230 

,9 M M over the Thames, Colne, &o.; expensive and objec- 
tionable 223 

„ A greater number required in an unenclosed than an enclosed country • 81 

„ The Eden, on the Newcastle and Carlisle Railway, the highest in the kingdom 210 

„ On Southampton Railway • . 230 

tt Blackfriars; its cost • • • • . ' • , • • . 227 

Bristol. Its geographical position as a sea port 166 

,, Freights at 166 

}, Cause of its trade declining 166, 168 

„ Its dock 166 

„ Its trade to London 167 

„ Navigation of, safer than Liverpool 167 

„ Do. better than Southampton, Liverpool, or London .... 167 

„ Its advantages in time of war '• 168 

„ Tonnage of its traders 168 

„ Its trade to and communication with Portsmouth 271 

„ Its trade to Ireland 168, 169 

„ Do. to the United States 168 

„ Advantage of railway from same to London S54 

f9 Communication with Bath 8M 

M Value of land and houses between there and Bath (Great Western Railway) 147 
9, Messrs. Brunton and Price's line between same and London . .112 

„ Part of its trade removed to Exeter, &c. 848 

„ Benefits of the Basing line to same . • S71 

„ Communication with Southampton defective 271,272 



Terminus for railway from same to London considered • • • • SS4, 225 



Bristol Harbour. Description of same • • • 00> 108 

British Iron Works Company. Their contract with Southampton Railway . . 215, 276 

», Remarks on same . • • • • Sll 

Brunel, I. K., Civil Engineer ;— His evidence on the Great Western Railway . • 65, 83 

P P 
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Brunton. His proposed lines of railway^ Bath to Bristol, described • • • • • 67 



BuGK, 6. W., Civil Engineer ;— His evidence on Great Western Bailway • • 103 

Buffing Appaeatus. 

A contrivance for receiving the shock of a coalition between railway carri- 
ages, consisting of powerful springs and framing. 

The BofiSng Apparatus first used upon the Liverpool and Manchester Rail- 
way consisted of elliptic iron springs, or bows of several thicknesses, placed 
transversely across the middle of the frame work of the carriage, which received 
the shock of whatever blows or jerks the buffer heads might receive, communi- 
cated to the same by the aid of narrow rods. The objection to this method 
is as follows :*-If the several carriages are not loaded equally, the frames do 
not form a level line with each other : consequently, when this is the case the 
buffer heads do not strike each other in the centre, whereby the rods become 
bent, and the wh9le apparatus gets twisted. 

To remedy which, Mr. Bergin, of Dublin, contrived an improved buffing 
apparatus for the carriages of the Dublin and Kingstown Railway, which rests 
upon the axles of the wheels, and is totally unconnected with the frame of the 
carriage ; whereby it does not partake of the rise and fall of the same, according 
to the weight acting upon the springs ; and two strong iron rods pass through 
the whole length of the carriage, to which the buffer heads are attached, spiral 
springs being wound round them, which receive the effect of all shocks, by the 
help of collars formed upon the rods, and the introduction of stops to the springs. 
This system is found to answer very well, but there are several modifications of 
the former description of spring in operation. 

Buffer Head. 

The bosse fixed at each end of the rods connected with the bnffing appa- 
ratus, which receives the shock of any coalition, and oommonioatea the same to 
the springs. 

BULLBY, John, Surgeon, Reading; — His evidence; — Injurious effects of the Great Western 

Railway to Eariy Court 263 

Bullion. Saving of time in carriage of same from London to Dublin by the Great Western 

Railway 59 

Bush ELL, W. Donne, Merchant^ Bristol; — His evidence in favour of the port and harbour of 

Bristol (Great Western Railway) 168 

Butter* tts conveyance by railway, (see Provisions). 

ButTON Trade. Transferred from Sheffield to Birmingham ...••• 54 
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Cabrby, Thomas. His evidence (in favor of Great Western Railway) on the working of Canter- 

bary and Whitstable Railway B4 

Considers the Box Plane on Great Western line quite practicable. • 85 



Caisson. 



Canal. 



A large water-tight floating box, nsed for the purpose of patting in the fonn- 
dations of the piers of bridges, &c. used generally in rapid rivers. A. suitable pit is 
first dag to receive the caisson, and after one or two experiments are made to 
ascertain whether they perfectly salt each other, it is permanently sunk, and the 
masonry commenced from within it, and carried up level with the water, when, 
by a contrivance, the sides are removed, leaving the pier resting firmly upon the 
bottom grating. 

A system of internal communication, principally confined to the conveyance 
of heavy articles. 

Canals were not unknown to the ancients, although they were not introdaced 
into this coantry until the year 1755, since which period they have spread through- 
oat the whole kingdom ; and the competition presented at the present day by the 
several railways has given an impetus to improvements upon them ; the boats have 
been improved, and new machinery employed at the locks, in order to accelerate 
the traffic upon them. 

The power of draught of a horse upon a canal has been stated to be from 20 
to 30 tons, at about 2 miles an hoar, and a horse can draw a greater weight on a 
wide canal than on a narrow one, viz. about jth more. 

The following Table will shew '' The cost of conveying goods and passengers 
on canals, at different rates of speed.*' — according to Mr. Macneil's Tables. 



DeioriplioD 
of boats. 



Slow boats - 
Fly boats 



Swift boats - 



Rate of 
speed, 

io miles 

per 

hour. 



ReristsDce, 
per ton, 
in lbs. 



^ 



10 



2^73 



7-07 




Cost of 
hanlage* per 
ton per mile. 



d. 

0-18 

0-5 

0.275 per 
passenger, 
8*5 per ton. 



Cost of 
boat •hire, 

per ton 
per miJe. 



d. 

0-32 



0-66 



General 
expenses 

per ton 
per mile. 



Aggregate charges. 



Usefal load, 



Gross load 



per ton per mile, per ton per mile 



0-86 
2-34 

9-7 



d. 
1-36 

3-5 

1-08 per 
passenger 
13-25 per ton 



d. 
1-02 

2-275 




Canil (contiatud) 

The followiDg Table gives " The comparatiTe cost of goods and piuieDgers 
OD Canals and apon Ilailroads, both with horse aod with locotnotife power on the 
latter."—* 



CANAU.-BOBSB POWBR. 


RAILROADS.— HORSE POWER. 


RAILWAYS.— LOCOMOTIVE POWER. 
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Haulage. 


2138rf. 


3-5rf. 
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1 ■ 08rf. per 
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0-25rf.per 
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1 L perlon 


ton. 


per ton. 



Bridges over and under, London and Birmingham Railway ... 3 

Regent's, Islington ; advantages of, as a depAt .... 128, 157 

Cost of Taonel on the same 3 

Catting on Grand Jonction Canal, throngh bine shale 6 

„ „ at Blisworth, throngh clay .... 8 

The Warwick ; the locks apon same, of beachwood stone .... 17 

EnnmeratioQ of different rootes to Birmingham described, viz. the Coventry, the 

Oxford and the Grand Jnnction 30 

Traffic, number, and tonnage of boats, with time occupied in passage, &c. 37,88, 39, 48, 61 

Tunnels, locks, »nd other stoppages on; freight, &c 38, 39, 40 

Have been beneficial to merchants and manufacturers .... 48 

Losses arising from stoppages 50, 51, 53, 5 

Freight upon same from London to Birmingham 51 

Their advantages compared with railways 33, 53 

More difficult to form tlian Railways 238 

Cases of pilfering by bargemen 173 

Xosies by breakage, pilfering, &c. upon same 53, 54 

][ievels of Kennet and Avon, and of WilU and Berks 65, 120, 173, 174 

Arranged from Wood's PrscUcal Treatise on Riulroads, to which the Editor is indebted for much valuable data. 
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Canal (continued). 

,f Best conyeyance for heavy goods ..•••... 158 

„ Traffic Westward apon 164 

yy Navigation of not to be depended on • 160, 173 

y, Disadvantages of canal carriage • • • • • • . • 226 

„ Preferable to a river for carriage 264 

ft Disadvantage of sending com by them 171 

„ The GloQcester and Berkeley • • « 172 

f, Shares of the Leeds and Liverpool improved, by Liverpool and Manchester Railway 62 

,, Kennet and Avon, proposed extension 210 

„ At Midford, and colliery railway described • • • • . . 231 

J, Grand Junction, opposed in Parliament by Thames Commissioners . * 236 

„ Severn, Oxford, and Wilts and Berks, described 238 

„ Chalford to Avening, described 245 

„ Stroad to London and Gloacester, described 246 

„ Tannel on, at Stroad, three or foar miles long 254 

„ Kennet and Avon, conveyance of goods on 256 

„ At Reading 258 

Cantbrbury AMD Whitstablb Railway. Its traffic, inclined planes, &c. described . 60 

„ Account of accidents on inclined plane on same • • • • • 84, 85 



Carriagb. Of heavy goods between London to Birmingham by coach 

„ by waggon 

Of silk, drapers' goods, &c. 

(See Goods.) 



99 
99 



99 



51,54 

51 

54,55 



Carriagb (Railway). 

Carriages on railways are boilt in a variety of forms, and are mounted on 
wooden frames situated above the wheels, the bearings of the axles being on the 
ontside of same ; high wheels are therefore very inconvenient They are pro- 
tected from the effects of shocks occasioned by striking against each other by the 
baffing apparatus. (See Buffing Apparatus.) 

The First Class Carriages are extremely costly and convenient ; perhaps 
those on the Great Western are the roost perfect, being 18 to 21 feet long and 
8 feet wide, and of safficient height for a person to walk about in. The Second 
are not so costly, and the Third Class are generally open at the sides. 
Liverpool and Manchester Railway, old and new, described ... J 8 

provided with breaks . . • 20 

number of 23 

London and Birmingham, number and estimated cost of ... . 4 

(Road) private, &c. . • 37, 43 

(See Waggons, (Railway.) 



»* 
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Carter, Rev. Thomas, Master at Eton. His evidence against Great Western Railway,^^ 

Objections of Provost, &c. to same, — ^Effect of Railway on Harrow, 8tc. 251, 252 

Cattle. Travelling between Bristol and London 47 

Trade in — from Bristol to London • « . * 167 

Ditto from Ditto to Ireland . . 169 

In Ireland carried by railways • • 47 

Fences necessary to exclade them from railways ,«•••• 144 

Trade in Gloacester and North Wilts ITS 

Charges for driving same •••••••• 162,163,171 

Travelling to London on the Birmingham Road • • • 37, 45, 47, 61 

Injory and Loss in driving 44, 45, 46, 47, 172 

lojared by steam boat carriage 46 

Utility of speedy conveyance for (and for Poultry) • • 44, 45, 46, 47 
Utility of Basing in conveyance of 271 



9$ 
9» 
$» 

>f 
»f 
»f 

99 
99 



Cement 

A composition of certain mineral substances, naturally or artificially pre- 
pared, which, become hard, upon mixture with lime and a small portion of water. 

Centre (op an Arch). 

The wooden frame or mould used in the construction of arches, for the 
support of the arch stones during the course of execution. 

The construction of the centres of bridges over rivers is of g^eat importance, 
and it is usually necessary to form them in such a manner that the navigation shall 
not be impeded. The centres used in the construction of bridges were formerly re- 
moved pieec by piece, upon the completion of the arches, the practice of ** striking 
themj^ (as technically termed; by driving wedging pieces between two striking 
plates, fixed on each side, is employed at the present day, which have the effect of 
lowering the centre, thereby leaving the arch standing without snpport,-»thus it 
may be gradually eased in every direction simultaneously, which prevents any 
unequal pressure or strain. The best way of supporting the striking plates 
upon which the whole rests, is by strutting or raking pieces resting upon sills laid 
upon the top of the footings. 

The system of supporting a centre by piles driven in the bed of the river at 
two or more places, should nM be resorted to, unless the span of the arches is so 
great as to prevent any other mode of execution, and the foundation is very safe ; 
but even then the work is very likely to suffer unless the framing is exceedingly 
well balanced and secured together. 

The centres of the arches of some bridges may be constructed with a level 
tie beam, provided a communication is not required through them during the exe- 
cution of the works, which lessens the difliculties attending the same exceedingly* 

Chain. Delays from breakage of same in tunnel. Regent's Canal • • • • 873 
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Chair. 

A pedestal or socket of cast iron, used upon railways for receiving and 

secnring the rails, generally weighing from 12 to 20 lbs. each. Chairs are secared 

to the blocks by oak trenails, and iron pins : a hole being first drilled in the block, 

2 inches diameteri into which the oak trenails are driven ; a ] inch hole is then 

bored into the latter by an anger, and the iron pin passed through .the seat of 

the chair, and drove securely into the trenail. A piece of felt is introduced 

between the chair and the block, to ensure a firm bearing. The chairs are also 

fastened to the sleepers by pins. 

It is very desirable to get such a form of chair which will adapt itself to any 

settlement of the block, without deranging the rail, either by forcing it up or 

down.*-Mr. Wood, in his work on railways, states, that none of the many 

descriptions of chairs at present in use, which receive the ends of the rails in 

their sockets bodily, effect this. A rail which merely rests on the chair at a 

single point partly obviates it ; but a mere pin, passing transversely from one 

cheek of the chair to the other, and through the rail, will best accomplish it*— This 

formed an excellent mode of securing cast iron rails, as they were made in 

lengths equal to the bearing between each chair only ; but we consider this plan 

minecessary with wrought iron rails, unless at joint chairs ; in which case the rails 

must be halved and lapped at the ends, to allow of the passage of the pin 

through them, although square joinings are employed on most lines of railway. 

The more simple the means that are taken to confine the rail within the chair 

the better. The most general plan of securing them at the present time, is by driving 

a key in a horizontal direction within the space between the cheek and the rail. 

An iron key was originally used, although an oak key has been found toanswer best, 

but there are many varieties of chairs. (See Blooks, Rails, and Slebpbrs.) 

On Southampton Railway, described 88, 181, 215 

Objections to . • • . 88 

On Basing line • . • • 202 

M On London and Birmingham Railway, remarks on 88, 105, 118, 110, 120, 121, 120 

ff ,> „ „ premium offered for the best plan for same 198 

Expensive to replace, &c. 88 

On Great Western Railway, prices for 93, 127 

„ On Liverpool and Manchester Railway, their weight • . . 109, 215 

19 „ „ „ original ones insuflBcient . . 188 

M „ „ and Kingstown Railway, effects of engines on 202 

On Newcastle and Carlisle Railway, weight on ••'... 215 

General remarks on 140, 143, 215 

The action of certain weights on ...••••• 193 

Chalpord Valley. Difficulty of crossing the same by railway . 270 

» 

Chalk. Ridge near Ivinghoe passed by London and Birmingham Railway 2 

„ Best slope for cutting through it 






9f 
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Chalk and Chalk Pits. On line of London and Birmingham Railway • • 10, 11, 14 

fp Will stand perpendicular, and to advantage 18 

(See Soils and Slopes.) 

Chapman, Lieut. Nicholas, R.N. His evidence in favor of Great Western Railway,— ^On 

• the port of Bristol compared with Southampton, Liverpool, and London, — Ex- 
ports to Ireland, — ^Tonnage of Bristol traders, &c. • . • 16&— 168 

Chat Moss. 

A moss npon the Liverpool and Manchester Railway, aboat 12 miles sqaare 
altogether, (aboat 4| miles of which is crossed by the railway.) It consists of a 
very soft spongy substance, from 10 to 35 feet deep ; the bottom being clay and 
sand. The works for the railway were commenced by catting longitadinal drains 
on each side of the line ; also cross drains. The moss between these cats was 
thus drained, and became partly consolidated. Hardies, by 4 feet, and wattled 
with heath, were then laid across the line in one or two layers, according to the 
tenacity of the moss, and a 2 feet bed of ballasting was laid upon them, the wooden 
sleepers being introduced in the usual manner, qpon which the rails were fixed. 
Where the railway is elevated, the embankment was formed of dried moss, and it 
took four times the quantity of material that an embankment of similar height 
would require upon sound ground, owing to the sinking nature of the foundation. 
And where the line was in cutting it was effected by draining in a similar manner 
to the level portions, but by successive lifts, or layers, 12 inches thick ; the longi- 
tudinal ditches getting deeper every lift. The road b therefore entirely floating 
upon the moss, and depends wholly upon the tenacity of the material. 
„ Description of same ••••••••.• 19 

„ Difficulty of forming Liverpool and Manchester Railway across it • • 24 

„ How effected • • 01 

Chbbtham, Henry, Cotton Manufacturer. His evidence (London and Birmingham Railway),— 

Its advantages in travelling, and conveying mails and goods ... 56 

Chbbtham, John. Ditto ditto ditto ditto ... 57 

Chbltbnham. Tram-road to Gloucester ......... 246 

„ Its population 823,246,265 

„ Forms the best route to London 246 

„ Coach traffic through . • 264, 265 

Not benefited by Great Western Railway 265 

Branch from Gloucester disadvantageous 223 

Public opinion there on the Great Western Railway • • . • . 265 

Traffic from thence to Oxford, and to Swindon 265 



f9 
$$ 



Chbltbnham and Gloucbstbr Linb. Compared with the Stroud and Gloucester • 246 
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Cheltenham Road. To London, preferable to Stroud road . . . • 846 

Cheltenham to Swindon. Distances by road and proposed branch from Great Western S68 

Child, John, Miller, Streatley. His evidence (against Great Western Railway),— -Its injury to 

the Miils,«-Safficiency of present conveyance • , 250 

Chippenham. Its factories 248 

Chosen Hill (or Church Down Hill) near Cheltenham. Described, &c. • 267 

Christian Malpord. Injured by Great Western Railway ••...• 260 

Civil Engineers. Dr. Lardner's opinion of them . ^ 184 

Clarbnob Railway. Execution of the works thereon ...... 107 

„ Ditto ditto 209 

Clark, Robert Podmore, Shipbroker, Bristol. His evidence, — On the import Itrade, 8cc. of 

Bristol, — and necessity of Great Western Railway .... 166 

Clay, Marl, and Shale. On London and Birmingham line . . • • • 0, 16 

„ On Liverpool and Manchester Railway, sloped at If to 1 • • . 18 

„ Remarks on same in tunnel •..••.•••. 18 

„ Excavations in, London Docks • • . • . • . • . 18 

„ General remarks on same • • 143 

„ Does not consolidate so soon as sand and gravel 200 

„ And gravel at Hook Bill 213 

„ Effect of the air on London clay • • 156 

„ With sand favorable for tanneling 2 

(See Survey op Line, Soil and Slope). 

_ • 

Clements, Fred., Surveyor. His evidence,— On coaching and posting between London and 

Birmingham * . 35 

Clerks, Agents, and Workmen. On Liverpool and Manchester Railway • * . 24, 28 

Pojticolars, with salaries 31 



ti 



Coaches. Nnmber and jonrnies between London and Bristol, and Windsor and Bath . 158 

y. Injured by Great Western Railway 264 

„ Nnmber, &c. passing throngh Cheltenham 264, 265, 266 

„ Traffic by, at Gloucester 269 

„ From Strood to London 265 

Coach Parcels. London to Birmingham. See Tables of same .... 61 

Coals. Quantity carried by Liverpool and Manchester Railway . • • • 25, 28 
,, Quality and prices of Somersetshire and Heath Pit coals • . • 250 

„ Mode and cost of carriage of same to Bath 250 

Q Q 
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Coals (continued). 

„ Shifting injarioas to Bame • • • • 250 

,, Quantity raised daily, Clan Down Colliery, and Radstock Colliery • . S50 

9, tf sent to Bath daily „ 250 

(, Depth of pit, &c. ,, 250 

,, Qoantity consamed at Newbory 257 

Coasting Tradb. How affected by the Basing line 217 

COFPER-DAM. 

A frame work, used in patting in the foandations of bridgei, sea and riyer 
walls, &c., when the work cannot be done between the tidest on account of the 
water constantly covering the scite. 

Coffer-dams are either of a circnlar, oblong, or oYal form, and consist of a 
doable row of sheet piling, bolted together, enclosing a large body of olay, well 
panned in; having stays, raking piles, and braces, at the back of same, to 
sapport the pressure of the water on the outer side. Upon the dam being com- 
pleted, the water enclosed by it is pumped oat, and the foundations carried op. 

Collateral Travelling. Increased by Railways 32 

Liverpool and Manchester Bailway ••..••.. 56, 57 



f$ 



Colliery Railway and Canal. Description of the Somersetshire Clan Down • . 250 

S9 99 »» » • • • • Swi 

„ Branch from same to Basing line desirable 281 



Collieries near Bath. Described and compared • 850 

„ The Coal Pit Heath, benefited by Great Western Railway . • . . 250 



99 



The Somersetshire Clan Down, benefited by Basing line • • • • 250 



Collision. Of passenger train and stone waggons, Liverpool and Manchester Railway . 103 

CoLNE (River). Crossed thrice by Great Western Railway •••... 271 

Commissioners of the River Thames. Remarks on 241, 244 

Comparison. Of the competing lines from London to Bristol 225, 226 

Compensation. (See Land and Houses). 

Concrete. (See Foundations). 

Contingencies. Allowance for same in the estimate of the London and Birmingham Railway 4 

,^ Mf . Rastrick's allowance „ „ „ 17 

„ Mr. Palmer's „ „ „ „ 18 

„ Always taken into consideration by contractors ...••. 117 
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Continuous Bbarings. 

The method originally employed of laying rails in this country, consisting of 
longitudinal sleepers* secured to transoms (as detailed under the article Tram 
OR Platb Railway) • 

The system of continuous timber bearings has been considerably improved 
and much used in America, where it has been found very suitable, on account of 
the abundance of timber in that country, and the scarcity of iron. 

The plan of forming the line of the Great Western Railway may also be 
described as a return to this system. The longitudinal or continuous bearings 
are from 5 to 7 inches in depth, and 12 to 14 inches in breadth, and laid down in 
about 30 feet lengths, securely bolted to cross transoms, 6 ioches broad by inches 
deep. There is a double transom at the joinings of the former, aod a single one 
between them : thus they are alternate double and single. Within each track, at 
nearly midway between the rails, piles of beech are driven, 10 inches diameter and 
12 feet long, to which the transoms are secured by a horizontal bolt : there are 
therefore two piles to the double transoms, (which are situated between them) 
and the same number to the single ones. 

When the piles and timbers are properly fixed and secured together, sand 
or fine screened gravel is beat or packed underneath the longitudinal bearers, 
until the spaces between the piles are forced upwards, and a firm bed is obtained. 
Mr* Wood, in his excellent work upon railways, states, that '' the whole stability 
or superiority of this railway over other wooden railways depends entirely upon 
the retaining power of these piles.** 



Contracts. Mode of letting them on the London and Birmingham Railway . • 155, 207, 313 
,, Separate for iron and stone „ . . • 119 

„ Mylne's strictures on London and Birmingham contracts 220, 230 

The Watford cutting „ ... 104 

M Willesden contract „ ... 218 

Of the Southampton Railway 213, 215 

„ Wandsworth (Southampton Railway) 218 

„ Mode of letting on the Grand Junction Railway 86 

„ Kenyon and Lee Railway, described 207 

„ Bonus given upon the Stockton and Darlington Railway for completion of same 05 

„ Economy of large ones 80 

„ General amount of * • . 04 

„ Compared with job work • • 207 

„ ^ Better than day work 107 

M Small and large compared • • • • 200 

Profits of 220 

General remarks on . • 228, 220, 230 
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Contractors. Their tricks exposed 116 

Their risks 229 

Their profits 220 228 

Failures of 156 



»9 
99 



Cook, Layton, Land Surveyor. His evidence on the value of land required for the London and 

Birmingham Railway • • • 22 

CooKBSLBY, Rev. Wm. Gifpord, Master at Eton. His evidence against Great Western Rail- 

way — On the injury it would be to the Eton schools — Comparison of the latter with 
Winchester school, &c. 252 

CoPBLAND, J AS., Contractor. His evidence, — On contracts, — railway works, &c. . . 104 

9, On cost of tunnels, &c 21 

Cordwbnt, Robt., Farmer. His evidence,— On advantages of Great Western Railway, — On 

Cattle, &c 171 

Corn. (See Provisions). 

Corn-mills. At Newbury 257 

Countbrport. 

A pier or buttress generally applied at the back of retaining walls, in modern 
Civil Engineering, for the support of same, and likewise for the purpose of form- 
ing a tie to the material at tho back of the wall. It is sometimes carried up upon 
the face of a wall. 

CovBNTRY. Its ribbon trade benefited by London and Birmingham Railway . • . 2, 62 

Cowl. 

A wire cap, covering the top of a Locomotive engine chimney. They are 

intended to prevent the escape of lighted flakes of fuel, &c., and are made of 

various shapes, but are not employed upon all railways. 

CowRAN Hill, (Newcastle and Carlisle Railway). Cutting through .... 219 

Its soil, &c. 128 

Cost of same 05, 127 
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Cramp. 

A tie used for securing the stones of a wall together. Copper is the best 

material for them, particularly if used externally, but iron is generally employed. 

A vertical cramp is termed a dowel or plug. Each description of cramp should 

be well run and covered with lead. 

Crbbd, Richard, Secretary to the London and Birmingham Railway. His evidence, — Details 

and tables of traffic, &c. for that line, as estimated . • • • 60 

„ On the shares, works, and advantages of London and Birmingham Railway 154 




301 



Crossing. 



99 



ft 



CULVBRT, 
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Curve. 
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On a doable line of railway. — ^The necessary arrangement of rails to form 
a commanication from one trackway to the other. They are similar in constraction 
to sidingSi having switches and crossing points. (See Sidings.) 
Of a road by a railway on a level objectionable, (see Lbvbl Crossings) • 209 

Of the Thames, injarioos effects of, at Maidenhead and Reading (Great Western 
Railway) 236 



A drain carried under a railway, or otherwise, and constraoted of stone or 
brickwork. Iron Culverts are sometimes used, for the carrying of brooks from 
one side of a line to the other. After determining the best sitnation for a 
Calvert, it is necessary to ascertain the quantity of water that is likely to run In 
the direction of it, previous to determining the size of the bore. 

(See Ballasting). 

On Southampton Railway • • . • 

A sufficient provision against floods ..••... 



A term applied to a sudden bend in a line of road, canal, or railway. 

Curves upon railways of less than |ths of a mile radius should be avoided, as 
the centrifugal force arising upon them has a tendency to throw the train off the 
rails. Many expedients are resorted to of obviating the difficulty attending them. 

The periphery of the wheels of railway carriages are always enlarged in 
diameter next the flanches, being made slightly conical, which compensates to 
a certain extent for the increased length of the curve of the outer rail, (the tire of 
Ihe wheel is usually made about 1 inch more in diameter on the outside than on 
the inside, the breadth of same being 3| inches), and 1 inch is allowed upon each 
side of the rails for play in fixing the wheels to the axle, by which they are 
not strained in passing along a curve. An engine with wheels 8 feet diameter, 
and of the above description, will turn a curve t h of a mile radius, provided the 
outer rail is elevated sufficient to counteract the centrifugal force, by causing a 
gravitating power towards the centre of the curve. The degree of elevation 
necessary to balance the load depends upon the velocity with which the train is 
moving. Upon a curve of |ths of a mile radius, and traversed at a rate of 10 miles 
an hour, it should be .07 of an inch ; and at 15 miles an hour .20 of an inch ; ^t 
20 miles .36 of an inch. 

The least radius of curvature on the Liverpool and Manchester Railway is 
13 chains ; and on the Leeds and Selby f a mile. There, are several curves on the 
Newcastle and Carlisle Railway about } of a mile radius. 

On railways • 

„ a dangerous one on Liverpool and Manchester Railway 

„ dangerous ones not always apparent • • • • • 
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Cutler, John, Proprietor of the Eton College Engine. His evidence against Great Western 

Railway 241 

Cutlery Trade of Sheffield, Birmingham, and Liege 40, 54 

Cutting. 

A term applied to excavations. A line of railway or canal should be laid oat 
in SQch a manner that the cubical contents of the cuttings should be of similar 
amount to that of the embankments. 

„ On the London and Birmingham Railway 8 

„ „ Estimated cost of 4 

„ „ Considerable ones, sloped 2 to 1 .... 2 

„ „ Water must be kept from the slopes ... 2 

„ ,. Mode of drainage 2 

„ „ In different soils 6 

„ „ Through shale 7 

„ „ Through London clay objectionable .... 7 

„ „ Nature of soil at Blisworth 10 

„ „ Ditto at Meriton Ridge, and proposed mode of execution 13, 17 

„ „ At Watford described .... 103, 104, 105, 106 

„ „ AtTring * 102 

„ „ Over the River Brent 156 

„ „ Price of Jackson and Sheddon's contract . . 116 

„ „ Mr. Rastrick's price for 108 

„ „ Its expense in rock 117 

„ „ Total number of cubic yards thereon . . • 124 

„ „ Price per cubic yard 155 

„ „ Mr. Rastrick's opinion as to slopes .... 17 

„ „ Mr. Palmer's ,, .... 18 

„ Their proportion to embankments on Liverpool and Manchester Railway . 20 

„ On Great Western Railway . 66, 67, 70, 71, 72, 78, 79, 88, 98, 99, 108 

„ On Basing line described . .79, 80, 09, 100, 104, 107, 112, 120, 207, 221 

„ When objectionable, and when advantageous 79, 110, 125 

„ Objections to and difficulties with deep ones. Great Western Railway . . 80, 03 

„ Deep, involve expensive bridges, drainage, and abforeseen circumstances . 87 

„ When more expensive than tunnels 6 

„ Average per mile on London and Southampton Railway, London and Birmingham, 

Liverpool and Manchester, and Great Western Railway ... 80 

„ Commencement of same the cheapest part of the work .... 86 

„ Rate of execution • 87 

„ Detailed prices for, on Great Western Railway 03 

„ On North Union Railway 143 

„ „ price of 143 
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Cuttings {amimued). 

Description of, at Cowran Hill, Xewcastle and Carlisle Railway . • 219 

On Newcastle and Carlisle Bailway, allowance and prices of • « • 225 

On Southampton Railway, total number of cubic yards thereon • • • 124 

Calculation as to expense of • . • . 181, 214 

Their depth at St George's Hill, Southampton Railway . . . • 182 
An account of number of waggons teamed oyer embankment at Shapley Heath, 

from 4th August to 15di August (in an addenda to Mr. Giles's evidence) 276 

„ On London and Brighton Railway 138 

D. 

Dairy Farms. Benefited by London and Birmingham Railway in conveyance of milk, butter, &c. 44 

(See Provisions.) 

Damagb. Done by railways 33 

Dampbr op a Locomotive. A contrivance to check the speed,— when applied • . 60 

Danoerpibld, Albert, Coach Proprietor. His evidence, — On the injury the Great Western 

Railway would be to Cheltenham, with account of same, and the number of coaches 
passing through Cheltenham daily, &c 264 

Datum Line 

Is the base or horizontal line of a section, from which all heights and depths 

are calculated which has reference to some fixed point in the line. 

The level of Trinity High Water Mark, as fixed in the year 1800, is usually 

taken as a datum in the vicinity of the metropolis. The adoption of one general 

datum for England and Wales would be very advantageous. 

Davis, Philip, Tallow Chandler. His evidence,-»On Russian tallow, and grocery .in general sent 

to Reading, and benefits of Great Western Railway to same . • 173 

Dealb, Jambs, Southampton. His evidence,— *0f the benefits of the Basing line, in corroboration 

of Captain James Weeks' evidence 272 

Delays. (See Stoppages.) 

DspdT OR Station. 

This term is applied to the commemcement and termination of a railway, also 
to stations for the taking up and setting down -of passengers. — ^The receptacles 
for tools and materials on the side of a railway or road are also termed depdts. 
„ Of the Great Western and Basing lines at Bath and London, severally compared 

66, 78, 220, 221, 224, 226, 231, 232, 233, 248 
(See Stations and Terminus.) 

Derby. Can be easily connected with London and Birmingham Railway • 8 
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Dbssiau, Samubl Foss, Shipping Agent of Portsmoath. His evidence— >0q the trade between 

Bristol and Portsmoath, and the advantages of the Basing line to the same,— 
also of Southampton 271 

Dbyiations or Alterations on Railways, &c. 

Deviations within 100 yards from the line laid down on the Parliamentary plan 
are allowable ; provision being made for the same in their acts. 
Remarks on same on London and Birmingham Railway .... 128 

On Southampton Railway 212 

Proposed on Great Western Railway 263 

Described as allowable 209 



9» 
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Dbvonshirb and Exeter. The Basing line equal to the Great Western Railway, in forming 

junction with 254 

Dillon, John, Silk Manufacturer. His evidence, — On advantages of the London and Birmingham 

Railway to Coventry, in reference to the ribbon trade •• . . . 62 

Disbursements. Equal to the Receipts in navigation of the Thames . . • 238 

Dissents. To Liverpool and Manchester Railway bb 

„ To Great Western Railway 70,72 

Ditch 70, U4 

A trough for receiving the water drained from a road or railway. 

(See Railway, Fencing, &c.) 

Dividend. On Liverpool and Manchester Railway 24, 29 

Drainage. Of the country adjacent to the Thames, as effected by the Great Western Railway 70, 239 
„ Of tunnels, generally» and on Liverpool and Manchester Railway . • 10 

(See Ditch, Culverts, Cuttings, Embankments, &c.) 

Draining Tiles 

Are used in embankments, to divert and carry the water off to the side 

drains ; but they are not of much use, owing to the settling of the soil. 

Drain. (See Culverts and Embankments). 

„ Very heavy ones a remedy against floods 258 

Drift or Driftway 5 

A square horizontal boring, sufficiently large to allow of a man passing through, 
generally employed in forming tunnels, and driven through from one shaft to the 
other, to ascertain the nature of the soil, and for other purposes. A driftway is 
sometimes made on the top of the tunnel, from one shaft to the other, to assist the 
ventilation. 

Driver, Edward, Land Surveyor and Valuer. His evidence, — On valuation of lands, &c. on the 

Great Western 144 
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Drought. Instaiices of stoppages on the Thames oocasioned by it 
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S36, S44, 960 



Drum or Rope Roll. 

A cylinder, generally formed of cast iron, and nsed on inclined planes for 
receiving the rope which is woand roand the surface of its periphery, by which 
movement the waggons are conveyed along the line. Drams are ased when the 
plane is worked by a single rope. (See Inclined Plane.) 



Dublin and Kingstown Railway. Remarks on the engines used apon same, &c 



Docks. 
Dudley. 



Of London, their advantage to trade 



»9 



Its trade, population, &c. .... 

Will be bene&ted by London and Birmingham Railway 



Duties. 



Amount of, at Port of Gloucester 



Duty on Railways. None paid at present .... 

„ As contemplated upon the Liverpool and Manchester 

London and Birmingham Railway 

Dyeing. Account of same in reference to the Gloucestershire manufactures 



120, 144 

52 

57 
57 

268 

24 

55,56 

42 

255 



E. 

Earlb, Hardman, Merchant. His evidence,— On the working and effects of Liverpool and 

Manchester Railway (London and Birminghami Railway) 32 

Early Court. Described,— Likely to be injured by Great Western Railway 262, 263 

Earthwork 

Is a term applied to cuttings, embankments, &c. The several methods em- 
ployed of executing earthwork are very similar. The prices of it vary, according 
to the locality and nature of the soil. (See Cuttings and Embankments). 

„ Its cost on Stockton and Darlington Railway 05 

„ „ Newcastle and Carlisle Railway 05 

„ at St George's Hill, 8tc. Southampton line 100, 130, 214, 227 

„ Average number of working days in a week 103 

in a year 220,200 

„ Agricultural labourers disadvantageous 105, 120 

„ Agricultural labourers advantageously employed on Newcastle and Carlisle Railway 218 

„ By day work disadvantageous compared with contract work • 108, 118 

„ If executed at night considered expensive 87, 123, 130 

„ On London and Birmingham Railway 106 

., „ Mode of executing the Watford Cutting 103 

„ „ Average price per cubic yard • • 117 

R R 
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Earthwork (continued.) 

,, Clarence Railway, and London and Birmingham Railway • • 108, 109, 118 

,f Cost per mile, North Union Railway 143 

,, On Canals more difficult than on Railways 228 

,, In small contracts, remarks on ....;.... 118,200 



Edgb Railway. 

A certain description of roadway, consisting of a sacoessioh of iron bars 
or girders, upon which the periphery of the wheels revolve, a flange being 
formed apon the inner edge of the same, projecting 1 inch, to prevent their getting 
ofl^the rails. 

The form of edge rails is considered much soperior to that of plate rails, as 
it combines the least expenditure of material with the greatest possible strength, 
and the friction upon them is less than upon the latter, which they succeeded, 
having been first used in about the year 1785. 

They were originally made of cast iron (in 3 or 4 feet lengths) with a flat 
base at each end, in which holes were left for the insertion of pins, by which they 
were secured to the sleepers. Cast iron chairs were ultimately adopted for this pur- 
pose. The rails were fish-bellied on the underside, which form they have retained 
until very recently ; the head being made about 2| inches wide, and rounded, and 
a cross section taken through the centre of a rail shewed a greater thickness of 
metal at the upper part than the lower. 

Wrought iron edge rails were afterwards employed, consisting merely of flat 
bars at first, from 1 to 2 inches square, or bars 1 or 2 inches by 3 inches, which 
owing to their not having rounded heads similar to the cast iron rails, (on account 
of the difficulty of forging the same) and their narrow shape, damaged the 
periphery of the wheels of the carriages considerably, (neither case hardening 
the wheels, nor wrought iron ties, were invented at that time,) and they con- 
tinned to labor under this disadvantage until 1820, when Mr. Birkinshaw« of 
Bedlington Iron Works, invented a method of rolling and manufacturing iron rails 
of a fish-bellied form, and with heads complete, similar to cast iron rails. 

The increased velocity of the trains on public railways have rendered wrought 
iron rails absolutely necessary, they are therefore generally employed. Cast irou 
rails are also becoming less used every day upon private railways, as they are 
brittle and apt to snap upon a sudden shock, and wrought iron rails do not re- 
quire as many joinings to be made, as they can be manufactured in longer lengths. 

The wear and tear of the surface of the rails upon the Liverpool and Man- 
chester Railway is stated by Mr. Dixon, the Resident Engineer, at t^th of a lb. 
per yard per annum. And it is remarkable that good malleable rails do not 
oxydize when in use upon a line of railway, although similar rails thrown down at 
random by the side of the line will lose weight continually. 

The surface of cast iron rails is harder than the interior, arising from the more 
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Edgb Railway (continued.) 

rapid cooling of the metal of the exterior; therefore, when their surface is worn 
through by the wheels of the carriages the decay increases considerably. 

Very light rails were originally laid down upon railways, viz. about 35 lbs. 
to the yard, but experience has shewn the advantages of heavy rails; the London 
and Birmingham Bailway was commenced with 50 lb. rails, but 75 lb. parallel 
rails are now being used. 

Par-allel rails are almost universally adopted in preference to the fish-bellied, 
the top and bottom flanche being 2| inches on the surface and rounded off, and 
theyare made in 15feet lengths. (See Railway,Tram-railway, Chair, &c.) 

Elliott, George Henry, Surveyor of Roads at Hurst* His evidence (against Ghreat Western 

Railway^— On probabilijLy of same encreasing the floods of the Thames and Lod- 
don— Property likely to be injured thereby — Meetings as to competing lines, &c. 249 

Embankments, Artificial Banks, or Mounds of Earth. 

Embankments should be carried up in regular concave layers, and with great 
care. It is desirable to make the cuttings and embankments on a line of railway, 
canal, &c. equal or similar in cubic contents. 

A high embankment should be carried up by a succession of lifts or stages, at 
least two ; if it is formed of the intended height at once, it is more liable to future 
slips. 

A large drain should be made at the top of all cuttings, on the high side of the 
ground, and a smaller one on the other side, and they should be continued along 
the feet of the embankments, and communications made under the latter, from 
one side to the other, by culverts, to carry off the water, as circumstances may 
direct. (See Slopes.) 

„ On London and Birmingham Railway 

„ „ were intended to be sloped 2 to 1 
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Mr. Rastrick's opinion as to slopes of 

water must be kept from them 

are less in amount than the cuttings 

particulars of quantities 

estimated cost of ... 

their working limited 

a good road indispensable in forming them 

remarks on same 

Blocks inferior to sleepers on same 

Proportion x)f same to the cuttings on Liverpool and Manchester Railway 
Width of same increased on Liverpool and Manchester Railway 
Remarks on mounds on each side of same, their cost and inefficacy 
On Stockton and Darlington Railway (some 62 feet high) 
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121 
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On Great Western Railway 
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iDJorioBs to 



Thames 



70, 71, 72, 78, 70 

230 
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Embankmbnts (continued.) 

On Great Western Railway, up the vale of the Thames 3 miles in length . 230 

likely to increase floods .... SiO, SSS, 263 

i^jarious to farms 250 

their evil effects on drainage .... 260 

injorioos to property by obstracting views, 8tc. instanced 

at Early Court Estate 261, 262, 263 

Objections to 70,80,87 

Method of working same explained . 87, 103 

Time occupied in consolidating 80 

Effected by rapid working, rain, &c. 101 

Accident on, Liverpool and Manchester Railway 132 

On the Soathampton Railway 130,181,183,212 

Their cost at St. George's Hill, &c. . 100, 215, 216 

Time of completion 87 

As to their safety against floods 151 

Sand considered best material for forming same 204, 213 

Regarding the safety of using locomotives in forming same • . . 204 

Method of forming one 30 feet high 207 

Method of forming, on turnpike roads • 207 

On Basing line described 221 

Observations on the requisite height for arches under same • . 262 

M „ cost of same 10 

(See Slopbs). 

Engines. (See Locomotive, Stationary, and Assistant Enoinbs.) 

Enginb Houses. London and Birmingham Railway; remarks on 155 

„ On Southampton line . 214 

Estates. In tlie vicinity of railways not injured by same 32, 35 

Estimates. For London and Birmingham Railway, Mr. Stephenson's detailed 117, 155, 108, 202 

„ „ „ Mr. Stephenson's verified 4, 16, 17, 18, 10 

„ „ ,1 Mr. Palmer's explained . 07 

„ Generally much too low 17 

„ For Liverpool and Manchester Railway, and actual cost .... 24 

„ N For Great Western Railway, original 80 

„ „ „ in detail 80, 225 
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,, „ „ considered 87, 108 

,, Comparison of Great Western Railway and Basing line .... 170 



Mr. Rastrick's detailed 108 

,, „ on locomotives 202 

,, Of Newcastle and Carlisle Railway ... 218 

„ For St. Helen's Railway . , 131 

„ For London and Brighton Railway, abstract of 136 
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Eton College. Opposition of same to Great Western Railway . . . . TS, 851/252 

,t How snpplied with water 237 

o Particalars respecting its members, meetings, freedom of boys, facilities given to 

boys by Great Western Railway, &c. &c. &c. 251, 252 

Evans, William Seal. His evidence (against Great Western Railway) — ^On Mr* Giles's branch 

from Tring, comparison of same with the Swindon branch, &c. — Levels of same,-^ 
And on Basing line, — ^Traffic through Cheltenham,— Stroud, its importance, — 
Tring and Swindon, &c. 265 — 266 

Excavations. (See Cuttings.) 

Exports* From Birmingham 49 

Extra Works* On London and Birmingham Railway, rate of cost .... lis 



\ 



F. 

Fagtoribs. Official statement of their number in the Counties of Gloucester, Wilts, and Somerset 

and persons employed therein 159 

„ The returns as to the number considered erroneous 247 

„ A list and particulars of several 248, 255 

Fancy Goods. Require a speedy conveyance 50 

Fares* By coaches and postchaises, from London to Manchester, &c. • • • 55, 56 

f. On Liverpool and Manchester Railway 23 

„ y, compared with coach fares • • 32 

Farms. Improved by railways S3, 35, 44 

„ At South Marston, Christian Malford, Early Mead, and Purley, — ^Their produce, — 

Likely to be injured by Great Western Railway 259, 261 

Farmers. Railways objected to by same , . . 260, 262 

Felt. A fabric of hair and wool worked into a firm texture. It is used upon rail- 

ways, between the underside of the chairs and the upper surface of the blocks, 
to secure a firm hold, and is cut into the same shape as the chairs. 

Fencing. A description of enclosure for the protection of roads, railways, &c. The 

fencing upon a railway should consist of good oak or larch posts and rails, and 
placed upon the top of the monnd formed from the excavation of the ditches, the 
water collected in which should be properly diverted into the adjacent water- 
courses« Stone is sometimes employed as fencing, where it is plentiful and 
acljacent to the line. 
„ On London and Birmingham Railway, estimated cost, &c. . • 4, 105, 124, 226 
„ On Leicester and Swannington Railway 105 
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Fbnoiii (iontinued). 

,, On Soathampton Railway • • • 124 

,, On Stratford and Moreton Railway 207 

f. General remarks on • • • 144 

FiXBD Engine. (See Stationary Engine). 

Flashes* On River Thames, seldom resorted to in present day . • • • • 230 

Floods. At Bath, and on line of Great Western Railway . • . 147, \5A, 349, 240 

Stoppages seldom caused by them • • • 236, 288 

Instances of same on the River Thames, and apon the line of the Great Western 240 
Near Balford, and River Loddon, probability of same being increased by Great 

Western liailway 248,240,208 

Near Hanweli and Greenford, their effects and time of continuing • . 251 

In neighbourhoods of Pangborne, Goring, Mongwell, Parley Park, Early Coort, 

and Caversham, and remedies for same 258 

„ Described, at South Marston farm 250 

Flour and Malt. The trade in, at Newbury 257 

Foreign Markets. Necessity of competing with them 48, 40 

„ Importance of speed in supplying them 48, 40, 51 



19 
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Forster, Francis. His evidence, — On borings, London and Birmingham Railway • 0, 18 

Fo ester, James. His evidence,— To prove Liverpool and Manchester Railway beneficial to canals 62 

Foundation. 

The snperstrnctnre npon which all erections rest, depending entirely upon 
the nature of the sub-soil. In the case of good firm ground, as rocki hard clay, 
or gravel, being met with, very little attention is required, except to rest the 
structure upon it square and regular throughout. When the soil is of a loose or 
yielding nature, recourse must be had to artificial means of consolidating it. Tork 
landings and wood sleepers, together with strong chain bond laid in the footings of 
the walls were formerly very generally employed for the foundations of large 
buildings ; but in the present day concrete is the favorite expedient resorted to, 
which is composed of good lime, gravel, and sand, in the proportion of yth to -^th 
of lime, and it should be laid in about 12 inch layers or courses, and pitched 
from a height of 10 or 12 feet, neither should it be disturbed until properly 
concreted and set — the footings may then be laid upon it, and the walls carried up. 
It is generally necessary to drive a row of sheet piles, next the foundations 
of walls adjoining the sea, or rivers, canals, &c., to keep the water off, the space 
between them being well puddled in ; and in very marshy or watery ground, the 
whole superstructure is obliged to rest on a timber platform, supported by piles 
and sleepers. 
„ On Great Western, remarks on • • • 108 
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Fowler, Chas., Architect. His evidence against Great Western Railway,— On all the liondon 

markets,— Dep6t8,—-&o. &o 232 



Franoillom, Lieut* Thos., R.N., Dock Master of Gloaoester. His e?idence against Great 

Western Baiiway»^-On daties at Port of Gloucester, — Does on canal traffic, — 
Imports, — Exports, — Navigation of the Severn,— Tring line, — Its route,— Line 
from Birmingham to Gloucester,— Dep6t, &c. &c. . ' • • • • 268, 270 

Free Stone. (See Sand Stone). 

Freight. At Liverpool 166 

„ From Bristol to America and other places 166, 160 

M Of butter, bacon, &c. from South of Ireland 178 

m 

„ By canalbetween London and Birmingham 38, 80, 40 

99 „ „ Bristol and London 160 

Friction. 

The obstruction or resistance offered by the several parts of a carriage or 

vehicle to each other, upon the application of any force to move the same, arising 

from attrition. 

The friction or resistance of the wheels of carriages arises first from the 
friction of attrition^ or the pressure of the axles against the bearings resting upon 
them, which support the carriage, — and secondly, from the rolling friction^ or 
the resistance offered to the revolution of the wheels by the roadway ; the 
amount of which principally depends upon the degree of smoothness and hard- 
ness of the surface over which the wheels are run. 

The friction of the axle forms by far the greater resistance, and it u very 
important to keep up a constant supply of oil or other lucubrating matter, in 
order to reduce it as much as possible. 

At an early stage of railroad communication, the chairs or bearings resting 
upon the axles were made very narrow, under an erroneous idea of reducing the 
friction. They were not above 1| inches in length, and less than the diameter 
of the axles in breadth. The bearings are now made 3 inches long, and upwards. 
Brass bearings present the least friction ; but as they are made narrower, nothing 
is gained in this respect by them. The bearings upon the axles were formerly 
situated upon the inner side of the wheels, but the bearings are now placed on 
the outside, and the stage or frame work of the waggon is elevated above the 
wheels, projecting beyond them on each side ; the wheels are thus protected by 
the bearings, which are made very strong, and as the ends of the axles are not 
required to be as large in diameter as the other portions, the friction is reduced, 
compared with bearings on the inner side of the wheels, (an axle* 3^ inches, 
diameter, need not be above 2 inches on the outside of the wheels). The 
invention of case hardening the wheels also reduced the friction veij mqcb* 
"' The amount of friction generally averages about T^^th part of the weight of 
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Friction (anUmued.) 

the loady or lbs. per ton : thus, a train weighing 55 torn will reqa irea power 

of draught eqaal to 405 lbs. to convey the same upon a level, bat.it varies. 

The total amount of friction of a carriage depends upon the weight of the 
same, or the weight contained within it, and is in the same proportion that the 
amount of rubbing action bears to the weight. 

The friction upon a railway is much increased when ropes, attached to a 
fixed engine, are used to conduct the trains, and it bears different proportions to 
the load/ according to the diameter of the axles and peripheries of the sheeves 
or friction rollers, on which the rope runs. Mr. Walker, in his report to the 
Directors of the Liverpool and Manchester Railway, in 1829, takes the friction of 
ropes at ^dth of their weight, but it is considerably increased by bad weather. 
Messrs. R. Stephenson and J. Lopke, in their reply to same, state it at i^^th. 

According to Mr. Macneirs experiments the comparative resistance upon 
different descriptions of road is as follows: — 

Amount or Friction fkr Ton. 

Ibi. 
On well made pavement 83 

On a broken stone surface, on old flint road 65 

On a gravel road 147 

On a broken stone road, upon a rough pavement foundation 46 

On a broken stone surfiu», upon a bottoming of concrete, formed of 

Parker's cement and gravel 46 

„ Of ropes upon inclined planes 195 

,, How allowed for 190 

„ Bearings of railway carriages 18, 89 

„ Of waggons ; Mr. Walker, Mr. Stephenson, and Mr. Rastrick's statements respecting 7, 17 

„ Calculations of 199^ 200 

(See Horse Powbr, Axles and Waggons.) 

Frome AMD District. Benefited by Basing line in conveyance of coal . . 250 

„ Its trade and manufactories 255 

Frost. Known to stop up canals for six weeks 51, 53 

,y Also affects land carriage 51 

,y Very prejudicial to the Baltic trade • 51 

„ Has not much affected the Liverpool and Manchester Railway ... 23 

„ Its effects on Railways generally very trifling • . • . « 207 

„ Barges on the Thames frequently stopped by it .... 230, ^73 

Fuel used upon Railways* 

Coke is a fuel particularly well adapted for locomotive engines, and is gene-^ 
rally used npon railways at the present time. It is preferable to coal in many 
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Fuel (coniinu$d,) 

respects (although coal is yet employed upon some of the colliery Uqcs iq the North 
of England, as the Leicester and Swannington Railway )» it also packs well, and 
being of light substance, it allows the air to pass freely through it, and no smoke 
arises from the combustion of it, which forms so great an objection with coal. 

The coke used upon the London and Birmingham Railway is made upon the 
works, and consists nearly of pure carbon : coke from gas works is objectionable, 
as it contains a very small portion of carbon and a considerable quantity of sulphur, 
which is very destructive to the metal of the boiler. Coal also possesses the same 
injurious property. 

Anthracite coal or stone coal is not well adapted for locomotives, (although 
it consists of nearly pure carbon, and produces neither smoke or flame) on 
account of its density, the draught of air through the fire box being of the utmost 
importance to the power of the engine. 
' The consumption of fuel is regulated by the load ; with a full load it amounts 

to about I lb. of coke per ton, taking the gross weight, (the quantity of water 
evaporated is rather less than | of a gallon per ton,) and the consumption of it 
is nearly double with a light load. 

The modern locomotives take about 8 lbs. of fuel to evaporate 1 cubic foot of 
water, (which is nearly the* same that is required by stationary engines) ; as much 
as 18 lbs. were consumed by the old locomotives to accomplish the same, owing 
to their evaporating surface being considerably less. 

A return as to its cost. Great Western Railway 89 

General expence of upon railways 100, 122, 182, 188 

Coke considered injurious 206 

Effect of a locomotive in a tunnel 194 

How regulated so as to increase the speed 194 

Difference of cost, between coal and coke 203 

Observations on the use of peat 214 

(See Gases and Pbat.) 



Funds. 
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Arising from navigation of Thames 
Affected by Great Western Railway 



245 
245 



G. 



Gallery. * 

A term applied to under ground excavations. Tunnels are sometimes worked 

by horizontal shafts, termed galleries, instead of vertical; there is a tunnel being 

formed through the cliffs at Dover, upon the South Eastern Railway, which, is 

being formed by this method ; the galleries are left open for light and ventilation. 

Gardener, Wm. Wells, Land Surveyor. His evidence,— On the estimated value of land for 

London and Birmingham Railway 

S 8 



22 



314 

PAGE, 
Gasbs. NoxioaSy the qaantity formed in a tunnel by looomotire • • • • IM 

German Trade. With Birmingham, &o 49,92 

Giles, Francis, Civil Engineer. His evidence against Great Western Railway,— ^Description of 

the Basing line, — Canals, Harbonrs, Ports, Rivers, Bridges, Sec • 210 — 226 

„ Addenda thereto 276 

Glass Trade. From London to Birmingham 53 

Necessity df speedy conveyance for • • 67 
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Gloucester. Its trade 167, 223, 247, 255, 268 

Branch to, from Great Western Railway described 81, 82, 07, 110, 127, 160, 172, 223, 245 

Do. London and Birmingham 222 

Advantage of a line from Tring (London and Birmingham Railway) through Chel- 
tenham to Gloucester 254, 264, 269 

Gloucester and Berkeley Canal. Account of dues upon same • • . . 268 

„ To Birmingham ; description of Captain Moorsom's line from there . • 260 

„ Vale ; description of 270 

GoDBY, Augustus, of Dublin Post Office. His evidence,— On the advantage and necessity of 

expediting the mails 62 

GoocH, Thos., Civil Engineer. His evidence,— On borings, London and Birmingham Railway 15, 16 

GooDRiDOB, H. E., Architect and Surveyor. His evidence,*— On the valuation of houses and lands 

on line of Great Western Railway 146 

Goods. Quantity conveyed by Liverpool and Manchester Railway . 23, 24, 25, 28 

,, „ „ Receipts on account thereof 26, 27 

„ Carried by canal from Birmingham to London 38, 40 

„ By water, not to be depended on 160, 170, 173, 174 

„ Carriage by waggons: per ton 164,170 

„ Rate of carriage, by coach and railway 170, 202 

„ The amount of carriage annually (Great Western Railway) . . . 171 

99 
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The carriage of; would be cheaper on Great Western Railway than by fly waggons 112 

As to their distribution from Terminus, London and Birmingham Railway 120 

Heavy ones, not suited for railway carriage 158 

As shipped for the North 160, 175 

Sent by sea, always insured 160 

Charge, per ton, for carriage of . • 175 

Warehoused in London expensive . • • • • , • • 175 

Carriage of, on Basing line 202 

(Light) likely to be conveyed by railway 235, 240 

is the principal source of profit on River Thames .... 244, 245 

(Heavy) sent from London to Cheltenham by Gloucester .... 260 
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Goring. The floods at, (on the Great Western Railway) 258 

Gradients. 

A term indicative of the proportionate ascent or descent of the several planes 
upon a railway, thus: an inclined plane 4 miles long, with a total fall of 36 feet, is 
described as having a fall of 1 in 580|, or feet per mile. 

Clivity is a more appropriate term than gradient, as suggested by Mr. Macneill, 
and its derivations, acclivity and declivity are very comprehensive and signiflcant 
Of Great Western Railway, table of ...;.... 76 

M ,p described 66—68, 77, 78, 02, 93, 98, 109, 110, 125, 

131, 132, 133, 197 

>f „ theory of 97, 109 

M „ explanation of the method of laying out . 97 

ff „ 1 in 304 not objectionable • • . • 7 

99 ,9 Calculation as to their amount . • 199, 200 

„ On Basing line, as altered by Dr. Lardner and others .... 221 

„ On Basing and Southampton Railways 77, 139 

„ Formula to test 89, 184, 191, 192 

9, Comparison of the Great Western and Basing . 126, 132, 179, 199, 200, 251 

M Of Mr. Vignoles* line from London to Brighton 134 

,9 Of Sir John Ronnie's line to Brighton 135 

„ On branch to Shoreham, London and Brighton Railway .... 136 

P9 General system of • • • 137 

„ On Southampton Railway, deviations of described 212 

t, A list of; on proposed Gloucester, Cheltenham, and Tring Railway • . 222 

„ On London and Birmingham Railway, near London .... 7 

M „ „ at end of line .... S 

„ Affect the power of engines 67, 68 

„ On Canterbury and Whitstable 94 

i9 On Liverpool and Manchester Railway 138 

Grahamslby, Mr. His method of teaming 105, 121, 183 

Grain. At Newbury market, a table of 257 

Grand Junotion Railway. Described 85, 133 

f» „ Mode of letting the works on 85 

»9 »f Upon inclined planes 204 

Granitb. 

A very hard and durable siliceous stone, and much used for engineering pur- 
poses, the essential ingredients of which are felspar, quartz, and mica, scattered 
irregularly throughout it« Gneiss is composed of similar particles, but disposed 
in beds. Grey granite is more generally employed than red, on account of the red 
being so excessively hard ; and Aberdeen granite is considered superior to that 
of Cornwall, the former having more of quartz in its composition, and the latter 
more of felspar. 
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Gravity 

As applied to railways, refers to the extra weight acquired by a train of car- 
riages whcD upon planes not perfectly level or horizontal, or the force of the 
downward pressure, which is in proportion to the clivity of the plane. 

If the train is proceeding ap the plane, great additional power is necessary 
to overcome the gravity, compared with that required upon the level portions of 
the line, .particularly if the same degree of velocity is to be maintained. Upon a 
plane 1 in 50 the resistance by gravity is 44,80 lbs* per ton, and upon 1 in 90 it is 
24,88 lbs. per ton, which on a train of 60 tons gross amounts to 1403 lbs., which 
is sufficient force to propel a train amoanting to 186 tons upon a level. If, on 
the contrary, the train is descending the plane, the gravity assists them. 

It is customary to shut off the steam of an engine in descending steep planes, 
the gravity being sufficient to propel the train, which is checked by the break 
accordingly, as may be required. 
„ Explanation of, and process of ascertaining the amount of same on the Great Western 

and Basing lines 100, SOI 

„ The pressure of the break regulated by it 102 

Gray, Mr. Wm., of Newbary. His evidence, with account of its markets,— Population, — ^Con- 
sumption of coals, — Population of Reading, — ^Traffic : table of grain, &c. at 
Newbury market, &c. (against Great Western Railway) . . 256, 257 

Great Wbstrrn Railway. Names of witnesses for the Bill 63 

f, „ „ against the Bill • . • • 64 

„ Evidence of engineers • • • 65 — 145 

„ . »> on different routes proposed 65 

if 
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Descriptions of route adopted 66, 67, 70, 71, 72, 73 

Its necessity shewn •• . . • • • . • . 171 

Parliamentary expenc s of the previous year 82 

Cost of opposition previous year 267 

Its general advantages 83, 170, 171, 176 

Considered a good line . • 02 

Mean cost, per mile ^ .^ 

Lord Jersey's opposition to 107 

Junction with the London and Birmingham Railway : advantage of, and observa- 
tions on • • . . 111,124,157 

Meetings to discuss propriety of . • • 157 

Cost and plan of working 127, 205 

Considered as benefiting the neighbouring poor 145 

Shares : analysis of 160 

Its capital . . • 160 

Its original prospectus as to termini 180 

Company. The proposition of the Bath and Basing Company to • • 164 

Their answer to the same 165 
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Grbat Western Railway (continued.) 

tt Estimates compared with Basing line 179, 180 

,y Evidence against passing of the bill 177~-270 

»« Table of power required on this line 184, 185, 231 

,y Its inclioed planes described 221 

,9 Accoant of Mr. Giles' survey of same 223 

M Compared with Basing line • • • . \ . . . 221, 224 

,, Its total estimates 225 

M Objections to this line 230, 231, 232, 251, 252, 258 

„ Passes through agricultural towns 247 

„ And through dairy land 253 

„ Useful in transmitting butter, eggs, and other perishable articles • 253 

„ Property interfered with by it, at the Angel Inn, Bath .... 248 

„ Injurious to trade on River Thames 250 

„ The Ck>mpany have not consulted the Thames Commissioners as to bridges, &c. 240 

„ Its embankments likely to increase floods 258 

„ „ injurious to farms and farmers on the line • . 235, 236, 250 

„ „ affect drainage of the Thames 200 

„ Proposed deviation of line at Early meadow 263 

„ Prejudicial to Newbury 256 

Grsbnford. Effects of the floods at this place 251 

Groined Aroh. (See Arch.) 

Grouting. 

A kind of liquid mortar floated over the upper beds throughout a course of 

masonry or brickwork. It should be applied once in every four courses of brick* 

work. 

Guage op Way. 

As, applied to railways, the width in the clear between the top flanche or 

rounded rims of the rails. The standard guage and that adopted on the London 

and Birmingham, Grand Junction, and other great lines, is 4 feet 8| inches, but 

it is made 7 feet on the Great Western. (See Railway.) 

Guernsey and Jersey. Steam boats from Southampton 272 

H. 

Hammond, John. His evidence,— >0n borings, &c. of Ghreat Western Railway • . 148 

Hammond, Jambs, Miller, Berks. His evidence, against Great Western Railway, — On injurious 

effects of that line to his mill,— Value of Thames navigation, — Injurious effects 
of the Great Western Railway to same • 250 
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Ha^ Gardens^ near Bath. Crossed by Great Western Railway 230 

„ Floods at stole 230 

Hanwbll. Floods there 251 

Harbour. 

A term a|^plied to the entrance of a port The entrances to some ports are 
formed with good harbours natarally, bat where otherwise, artificial means are 
obliged to be resorted to, by enclosing in a certain space from the sea, in snch a 
manner, as to afford shelter to the shipping. They generally consist of two carved 
arms, called piers or jetties, which are bailt in a saitable position to connteract 
the pecaliar local natare of the winds» and afford a free ingress and egress to 
vessels at the mouth. 

HA.RDIN6, ChA8., Tamcock at Windsor Castle. His evidence^ against Great Western Railway^ — 

On supply of water to the Castle by engine^^How same would be affected if the 
works on the Thames were neglected, &o. 243 

Hardwick, Philip, Architect His evidence, — On the estimated purchase of land, &c. for part 

of London and Birmingham line 22 

Harley, John, Manager of Iron and Tin Plate Works at PontypooL His evidence,«-On that 

trade, and the necessity for Great Western Railway .... 100 

Harrow. A railway not iigurious to the schools there 252 

Hart, J., Coach Proprietor. Hu evidence, — On traffic by coach between London and Birmingham 85 

Hartlepool Railway. Quantity of cubic yards teamed per day thereon • • 188 

Hatch, Wm*, Keeper of Shepperton Pound, on Thames. His evidence, — On state of the river, 

with account of stoppages at Shepperton Lock during the last ten years . 248 



Havre. Considered a favorite passage to Paris 272 

„ And Southampton ; account of steam boats, — time of passage, &c. • . 272 

„ And United States ; considerable trade between 272 

Hawkbs, F., Land Surveyor. His evidence, — On the valuation of land, 8cc. on Great Western 

Railway 140 

Headway under Arches of Railway Bridges. 

„ Bridges over turnpike roads, London and Birmingham Railway ... 16, 07 

(See Aroh.) 

Heisb, Jas. Otto. His evidence,— On borings, &c. on Ghreat Western Railway • • 152 
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Hbmslby, Henry, Director of Union Flint Glass Company. His evidence,— On advantage of 

London and Birmingham Railway to that trade,— -and comparison with canals, 53 

Henderson, Col. Geo rob, formerly of the Royal Engineers. His evidence against Great 

Western Railway, and in favor of the Basing line, — On thcifirst proceedings of 
Soothampton Railway, &c. 177 

Henley, Benefited by Thames navigation, &c 237 

Hennett, George. His evidence, — On Borings, &c., London and Birmiogham Railway 13, 14 

Hills. How engineers judge of their height 98 

HoBBiNS. Charity lands at Hanwell, as crossed by Great Western Railway, described 251 

« 

HoLMAN, Matthew, Ostler. His evidence,— On traffic,— -Vans, — Waggons, — and posting,— 

On the London and Birmingham road 35 

Holyhead Road. Crossed by London and Birmingham Railway 10 

Horse Power 159, 104, 188, 102, 104, 196, 199, 201 

The power of engines are estimated by comparison with the amoant of 
force exerted by a horse, which is generally reckoned eqaal to 33,000 lbs. raised 
1 foot high per minate, and if continned throaghont the whole day of 8 hoars, 
amoants to 150 lbs. conveyed a distance of 20 miles, at a rate of 2| miles an 
hoar, bat some engineers consider 125 lbs. a snfficieot load for an ordinary horse. 
Mr. Wood, in his work on Railways, assigns 125 lbs., moved 20 miles a day, 
at a rate of 2| miles an hoar, or 2,500 lbs. conveyed 1 mile, as the daily porform- 
ance of a horse; therefore, taking the friction of railway carriages at 8| lbs. per ton, 
gives nearly 300 tons, conveyed 1 mile, as the power of a horse npon a railway. 
The power df horses decreases with the velocity of the speed. — ^Thas, according 
to Mr. Macneiirs experiments, the friction of a stage upon a tarnpike road, 
when loaded, amoants to 83 lbs. per ton; and sapposing it to weigh 2 tons 
altogether, wonld give 42 lbs. as the share of each of the foar horses, the rate 
of travelling being aboat 10 miles an hoar, and as they average 13 miles 
per day, the total force exerted by each horse per day is eqbal to 546 lbs. 
conveyed 1 mile, which, reckoning the friction of railway carriages at 8f lbs. per 
ton, as before, amoants to 64 tons moved one mile, their relative efiTorts at 2| and 
10 miles an hoar are therefore in the proportion of 300 to 64. 

The saperiority of locomotives over horses is very evident when a maximam 
load can be obtained ; bat as it is necessary that the trains apon a railway 
shoald start at fixed periods, whether there are fall loads or not, they become 
expensive with light loads. 
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Horse Powbr (cmUimud.J 

The following table shews the comparative expense of locomotives and 
horses^ as a motive power npon railways : — 



HORSES. 


LOCOMOTIVE ENGINE. 


Rate of 
gpeed 

ID 

milef 

per 

hoar. 


Cost of 
haolftge, per 
ton per mile. 


Chargef of 

ooDTejing goodf 

and 

pasfengen. 


Rate of 
fpeed 

in 

milei 

per 

hoar. 


Cof t of 
haalage, per 
' ton per mUe. 


Chargef of 

oonTejing goodf 

and 

paafengen. 


4 
10 < 


d. 

0*56 

0*9 

:^J. per pas- 
senger. 

2*24 per ton 
per mile. 


d. 

1*65 per ton 
per mile. 

3*627 per ton 
per mile. 

Id. to 1^ per 
passenger. 

U.3(^perton 
per mile. 


8 

12 

V 


d. 

0*375 

0*5 

0*25 per 
passenger. 

0*73 per ton 
per mile. 


d. 

1*065 per ton 
per mile. 

3*5 per ton 
per mile. 

Id. to l^d. 
per passenger. 

12*37 per ton 
per mile. 



The expense of conveying goods by horses, at 2| miles an hoar, is aboat 
the same as by locomotives at 12 miles an hoar; therefore, where speed is of no 
conseqaence, horses may be preferred, as a horse railway can be executed for a 
mach less sum than a locomotive line. There are many railways in the North 
of England where horses continue to be used. 

Horses. (Waggon) ; the weight they draw each joamey 159,164 

„ Seldom drawn into the river by barges at the present time • • . . 237 

Houses. Their value, on line of Great Western Railway 140, 147 

„ Injured by Great Western Railway 240 

„ Number, &c. on Basing line 230 

Howell, Thos* Jones, Inspector of Government Factories. His evidence, — On factory popu- 
lation on line of Great Western Railway 150 

Hull, Jos., Farmer, Christian Malford. His evidence, — On injurious effects of Great Western 

Railway, — ^Account of his farm, cows, &c. — Effect of the railway on drainage, — 
Injury to adjacent land, — Sufficiency of present conveyance, &o. • • 260 

Hull, Robert. His evidence against Great Western Railway 261 

Hungerpord Market. Its advantages, &c. 232 

Inclined Plane. 

As applied to railways. Any plane not perfectly horizontal, (of a higher 

level at one end than at the other;) but it is generally understood to refer to steep 

inclinations only, as the Euston Square inclined plane, of 1 in 86, on the London 

and Birmingham Railway, and the Box inclined plane, of 1 in 107, on the 

Great Western Railway, at Bath. 
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Inglinbd Plane (continued.) 

Inclined planes should not have an nniform slope or clivity, bat they shonld 
be laid with a greater fall at the higher than at the lower end, to which it 
shonld gradually diminish. The velocity acquired at commencing the descent, 
will thereby be counterbalanced by the gravity increasing, as the carriages 
approach the extremity of the plane. 

Theory and practice of working same • 68, 69 

On Liverpool and Manchester Railway . . 20, 68, 60, 00, 02, 04, 131, 138 

1 in 96 on same, worked by assistant engines 105 
On Great Western Railway . . 68, 60, 78, 85, 0, 90, 94, 97, 100, 125, 131 

in Box tunnel described . 77, 03, 126, 130, 131, 204 
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„ „ objectionable ones on same . • • . 196 

„ „ curve at the end of the Box plane objectionable 193 

„ On Canterbury and Whitstable Railway 69, 84 

„ „ described, with the mode of working same, 

speed, &c« .... 84 

rope not absolutely required for • 69 

On London and Birmingham Railway 20, 106, 200, 201, 204 

Long ones bad for assistant engines 80 

„ Preferable in a tunnel ' 02, 110 

,t As affecting the wear and tear of the engines 03 

„ On Manchester and Sheffield line 05 

99 
99 
99 
»» 
99 
99 
99 
99 
99 
99 
99 
9» 
9» 
9» 



On Hetton Colliery 05 

On St Helen's Railway . 131,137 

Accidents on 131, 132 

System of short inclines and levels • • * 137 

On Darlington Railway 187 

When too steep for locomotive power • • - 177 

On the Bradford and Trowbridge branch considered 170 

At Shapley Heath, Southampton Railway, described • • • . • 181 

Power required on several • • • • • 101 

Calculation of velocity in descending same 102 

The power of breaks on them 103 

Compared with levels 104, 105 

Comparison between different planes . • • • • . . 221 

On the proposed Gloucester, Cheltenham and Trhig Railway . . • 222 



Importation of Butter, Chbbsb* Eggs, &c 58 

Intermediate Space, 

In double lines of railway the centre space or distance between each line of 
rails, which varies on different lines of railway ; 4 feet 8| inches is the width on most 
railways. It is made 6 feet on the London and Birmingham* (See Railway.) 

T T 
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Iron. 

A very hard and durable metal^ of a bluish white color, very malleable and 

elastic*' It is not often €oand in a natoral state; bnt the ore, which is diffased 

in immense beds, is converted by chemical means into pure metal. 

Swedish and Russian iron is considered the best, on account of their being 
smelted by charcoal furnaces* Pit coal is obliged to be used in this country for 
that purpose, owing to the scarcity of wood. The best English chain cable iron 
is very little inferior to the above. 

Iron is of two kinds, the wrought or forged, and the ca^t or moulded. The 
first is used for all purposes where strength and stiffness, to resist a pull or 
strain laterally, is principally required. Cast iron, on the contrary, is more 
generally used in a vertical position, as a support, and is not to be depended 
upon as a tie, unless made of very large proportions. It is also much used for 
engineering purposes in situations where it would be difficult to apply wrought 
iron, as the ribs of bridges, &c.; also for ornamental purposes, arising from the 
facilities which it presents, as it can be cast into almost any shape. 
,9 Trade with Birmingham benefited by railway to London • • • • 54 

Iron Pipes. When first used by New River Company 227 

„ Their superiority over Scotch fir and elm 227 

Iron Sand Stone* Stands perpendicular 18 

(See Soil and Slopes). 

Isle op Wioht. Its trade with Bristol 167 

Italy. Its trade with Birmingham, &c 48 

J. 

Jackson AND Shbddon. An account of their failure in the Willesden contract, London and 

Birmingham Railway 116,156 

Joint Chair. 

A chair which secures the jointure of two rails together. They are gene* 
rally madtf larger than the common chairs. (See Chairs). 

Jurisdiction. Of City of London, on River Thames 237 

„ Of Thames Commissioners • • 280 

K. 

Kay, Wm. His eWdence,— On advantages of railways to military stores and troops • 58 

Kennbt and Avon Canal. Conveyance of manure on it 253 

„ Mode of conveying goods on .' 356, 258 
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Kbnyon and Lbb Railway. By Stephenson and Rastrick, described . • • • 56 

„ Completed for less than estimate 56 

Eby or Cottar. 

In engineering. A wedge shaped or tapering piece of iron or wood ; 
which is driven firmly into a mortice prepared to receive the same, to tighten 
and seonre the several parts of any framing or contrivance together, as a rail 
to a chair, &c.y forming a fastening. When a key is passed through a timber 
beam, or two or more thicknesses of metal or other material, placed side by side, 
it is customary to clasp them together by gibbs, previous to inserting the key. 
„ Estimated cost of, on London and Birmingham Railway .... 4 

EiLSBY TuKMBL. (See Tunnels). 

Eyan's Patent Preparation 119, 215 

A process of preserving timber from the dry rotf recently invented by 
Mr. Eyan, consisting of a solution of corrosive sublimate, in which the timber is 
immersed, which neutralizes the primary element of fermentation, and renders 
the fibre of the wood indestructible. It also efiectually seasons the timber, 
occupying only two or three months, (instead of laying to dry from two to six 
years) and it protects it from the ravages of insects. ^ 

It is becoming generally employed for railway sleepers, and for all engineering 
works, which from their exposure to the weather are very liable to premature 
decay. 

L. 

Labourers (Aqrioultural). Their ineflicienoy as workmen on railways, London and Birming- 
ham Railway 105, 120 

„ Advantageously employed on Newcastle and Carlisle Railway • . • 818 

M On railways, scale of wages • • • 8S0 

Lace Trade. (Of Nottingham) ; Will be benefited by London and Birmingham Railway 58 

Land. For London and Birmingham, its anticipated improvement by the railway • 44, 40 

9, „ estimated cost of 4, 17 

„ „ surveyor's estimates for same, and mode of calculating 31, 22 

„ Generally improved by railways 70 

„ Near Liverpool and Manchester Railway increased in value . . 24, 82, 35 

Near Stockton and Darlington Railway „ • ; • 88 

Small item in the expense of a great railway 00 

Mode of valuing, Great Western Railway 73, 145 

9f „ its value, from Maidenhead to junction with London and Birming- 
ham Railway • • . 145 
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Land (continued). 

^, Compensation for Great Western Railway • • 145, 140 

„ From Maidenhead to Reading „ • • 145 

9, From Reading Meadows to Sonthstoke «» • • 140 

,, And houses at Bath, valae of ,, • • 140 

f, Valne between Bristol and Bath „ • • 147 
f, y, between Bath and Bradford, inolading the two branches, Great Western 

Railway 148 

Near Great Western Railway principally dairy 253 

Near Pangborne, &c« likely to be injured by same • • • • • 258 

Its price, on the Sonthampton Railway 211 
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Land's End. (Cornwall) ; Navigation difficnlt and dangerons 271 

Largh. For sleepers. (See Sleepers). 

Lardn]KR» Dion., L.L.D. His attainments in science,— His evidence, against Great Western 

Railway, and in favor of the Basing line, — In reference to the gradients, &c.— 
His opinion of civil engineers, &c. 183, 197 

LSACH, Stephen, Clerk of Works, 8cc., Lower District of the Thames^ His evidence against 

Great Western Railway, — On city's jorisdiction, — Natnre of the works,— 
Drainage, — Fonds, — ^Towing paths,— Romney Weir, — Conveyance of light 
goods, &c 244 

Leather, George, Civil Engineer. His evidence, against Great Western Railway, and in 

favor of the Basing line, — On the gradients, &c., — On engineering points 208 

Lecount, Peter, R.N. His evidence, — On traffic between London and Birmingham • 43 

Lee, Thos., Architect. Bis evidence, — On the advantages of the Liverpool and Manchester 

Railway to farmers, merchants, &c. 34 

Leeds and Liverpool Canal. Improved by Liverpool and Manchester Railway • 62 

Leggers. 

The men employed in poshing a barge throogh a tannel, by means of 
poshing with their legs against the walls on each side. 
„ Practice of same in tunnel on Regent's Canal 273 

Leiobster andSwannington Railway, by Mr. R. Stephenson. Described ; its length, tannels,&c. 21 

„ Ventilation of tunnel a failure 224 

„ Fencing on 105 

Letters, Conveyed by steam packet9 between HavrQ and jSoathampton . • • 272 



325 

PAGE. 

Level. 

An instrament ased for measaring the rise and fall of the surface of the 
groandy and ased in taking the section of a line of road» canal, or railway. 
The Y level is the oldest instrument used for this purpose, but Troughton's 
improved level forms a great improvement upon it. 

Gravatt's level, so named from the inventor, Mr. Wm. Gravatt, C.E., is at 
present the favorite instrument among engineers, as it possesses very important 
advantages over the others. 

The term is also applied to a perfectly horizontal plane or line, t. «. a line 
drawn between any two points which are equidistant from the centre of the 
earth. 

Leveling. 

The operation of taking the levels along a line of country. Great care should 

be taken in adjusting the instrument, as every thing depends upon the accuracy 

of the section. After completing a section, it is highly necessary to run check 

levels, in order to test the accuracy of same. The improved levelling staff with 

inverted figures, which accommodates itself to the inverting telescope, (whereby 

the figures appear in their proper position,) tends much to facilitate the operation, 

and prevent errors* 

Levels. Of River Thames affect the supply of water 243 

„ Of proposed line from Tring to Gloucester 246 

(See Graj)ients). 

Level Crossing. 

Level or Paved Crossings are where a railway crosses roads upon the same 
level, in which case the rails are protected by iron frames and paving. 

Level crossings, although of frequent occurrence formerly, are very seldom 
made at the present time, on account of their prohibition upon turnpike roads 
and highways, and the frequent accidents occasioned by them, also the expense 
of gate-keepers to attend them. 

„ Their effects described 20, 102 

„ Proposed on Southampton and London and Birmingham Railways . • 80, 125 

„ Their cost 144 

(See Crossings.) 

Leverage. Height increases a man's power of leverage 229 

LiMK. 

Calcined limestone, which is burned in kilns, after whiofc process it is called 
quick lime, in which state it shews a great disposition for water, upon applying 
which it instantly swells and cracks, producing a considerable degree of heat, 
it then falls into a fine white powder, when it is called slacked lime. 

Limb Stone, or Caloareous Stone. 

The stone from which lime is produced. (See Stone and Lime)* 
I, On the London and Birmingham line 10, 12, 15, 10 
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LiV£RPOOL. lU advantages as a port: freight at • Id7 

Liverpool and Manghestbr Railway. 

,, Mr. Locke, Resident Engineer : hu evidence respecting BBme, Chatmoss, the Liver- 
pool tnnnel, sleepers and bridges on the line, &c« 10 

On quantities of cattings and embankments,— On 
preserving slopes,-- On slips, — Mounds to parapets, — ^Breaks to carriages,— Steep 
plane, — Stationary engine,— Crossing roads on level, &c* • • • 20 

Mr. R« Stephenson engaged on same 2 

Tonnel at Liverpool -• • 5, 10 

Costs of blocks, and size of sleepers 5 

Mode adopted to keep water from slopes 7 

Mr. Rastrick consalted upon • • 16 

Friction of waggons on 7 

„ „ carriages on 17 

Old and new carriages described 18 

Mr. Copeland executed 12 miles of it 21 

Treasurer's details of passengers, time, fares, coaches, effect of weaflier, goods 
carried, and cost thereof, men employed, receipts and payments, profit, expence 

of forming, &c. 28—24 

„ Director's reports on similar subjects, with tables 25 — 81 

„ Mr. Earle (Director) : his evidence on its effect, traffic, &o. . • 82 

„ Fares 28, 55 

Collateral travelling . . . • 50, 57 

Night trains # • 56 

Its advantages to trade 57 

Its cost, per mile 00 

Cost of locomotive power, per ton per mile 123 

Tunnelling 60,00,01,02 
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„ General remarks 120, 188 

», Accident on an embankment • « 132 

99 



Increase in passengers 161 

Its profiU 24, 178 



Load of Hay. Height of 262 

LoGKB, Joseph, Civil Engineer. His evidence,— On construction and cost of Liverpool and 

Manchester Railway, — ^London and Birmingham Railway, &c. • • 10 

„ On Great Western Railway 85 

Lock. 

A small dock in the line of a canal, &c« provided with gates at each end, and 

sufficiently large to receive the boats navigating the canal, being a contrivance 

for passing the same from one level to another. 

Where it is required to pass a boat from a higher to a lower level, it is 
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Lock {continued,) 

first floated into the lock and the gates closed ; the water is then allowed to escape 
from the lock chamber to the lower level, which is effected either by paddles formed 
in the gates, or by side culverts ; the boat being thus sunk to the lower level, the 
lower gates are opened, and it is taken through. The boats are passed ap by the 
same process, reversed. 

The upper portion of the canal is generally called the Upper Pond, 
and the other the Lower Pond, the difference between the levels being termed 
the lAfi of the Lock, (which is generally from 3 or 4 to 10 or 12 feet; 
the greater the lift the more water is consumed.) That portion of the lock 
enclosed by the gates is termed the Lock Chamber^ the size of which is regn- . 
lated by the boats employed upon the canal. The portions of a lock at each 
extremity of the lock chamber are termed Bays, (and are either fore or tail bays 
according to the situation,) and they are usually finished with circular wing walls 
extending to the full width of the canal, and carried down below the bottom of 
the same. 

„ On the Warwick Canal 17 

M On the canals between London and Birmingham 39 

Locomotive Enoinb. 

A moving steam engine used upon railways for conveying the passenger 
carriages and waggons* 

Locomotive engines differ considerably from other steam engines in their 
mode of construction; as numerous modifications became necessary to render the 
machine suitable for a rapid transit, the foremost of which was the combination of 
the engine and boiler in one* 

It also became necessary to form the t^oiler of much smaller dimensions, in 
proportion to its power^ than customary, and to reduce the size of the cylinders; 
a greater degree of strength was also required in securing the several parts of the 
framing together, in order to render the whole proof against the sudden shocks 
and strains to which it is subjected* 

Looomotives were in a very imperfect state previous to the opening of the 
Liverpool and Manchester Railway, having merely one flue passing through the 
b<Hler, and returned again to the fire box, at which end the chimney was situated. 
A greater velocity than 8 miles an hour could never be attained by them, owing 
te the small extent of evaporating surface* They did not possess above x^th the 
power of the present loeomotiyes* 

The. Directors of that railway having, in the year 1820, offered a premium of 
jC500* for the best locomotive engine, gave the first stimulus to the subject, and 
the Rocket engine, by Mr* O* Stephenson proved the successful one, in the boiler 
of which tubes were introduced for the first time, which greatly increased the 
evaporating powers of the engine, and formed a considerable improvement, and 
although looomotives have jince been considerably modified, yet it has formed the 
basis of all the many great improvements which have tal^en place in them. 
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Locomotive Engine (continued.) 

The boiler of the Rocket engine was 3 feet 4 inches in diameter and feet 
long, having flat ends ; the lower half of the boiler was kept constantly filled with 
water, and 25 copper tabes, 3 inches in diameter, were passed along its whole 
length, the farther ends of which were open to the chimney, and at the other ends 
to the farnace, and fixed water tight; (the tobes employed in locomotives at the 
present time are of mach smaller diameter, bat three or foar times the namber,) 
the apper half of the boiler was appropriated as a reservoir for steam. A square 
farnace box, 3 feet long by 2 feet broad and 3 feet deep, was fixed at the extremity 
of the boiler, the fire bars laying at the bottom of it. The sarface exposed to heated 
air or flame from the farnace was 117.8 sqaare feet. The whole of the farnace was 
enclosed in a casing, except the bottom and the side next the boiler : and the space 
between the farnace and the casing was 3 inches in the clear, and kept constantly 
filled with water, and there was a pipe from the side of sam6 which commanicated 
with the anderside of boiler, and another pipe was fixed at the top of it, which oon- 
dacted the steam from it into the boiler. The cylinders had a stroke of 16| inches, 
and were placed in a diagonal direction npon each side of the extremity of the 
boiler, each working a wheel of 4 feet 8{ inches diameter. 

The principle of generating steam was by the exhaasting power of the chimney, 
assisted by the impalse of the steam from the cylinders, which escapes from them 
into the chimney by two pipes, one on each side. 

It weighed only 4| tons, and the evaporating sarface was three times the 
extent of the former engines, which weighed npwards of Tf tons, and it attained 
a speed of 20 miles an hoar, and an average velocity of 14| miles an hoar. 

It was soon after foand, that by constracting engines of greater size, the 
increased evaporating powers woald make ample amends for the additional weight, 
and a strong desire was accordingly manifested of having heavier engines, on the 
Liverpool and Manchester Railway, bat owing to the rails not being sufficiently 
strong to carry them, they were found objectionable, and there was accordingly a 
constant straggle between light and heavy engines for some time, but the line 
being now re-laid with heavier rails they are exclusively used. The Locomotives 
in general ase at the present time weigh from to 13 tons, and are mounted on 
6 wheels, which are frequently coupled to increase their power of adhesion. 

The power of a locomotive engine is difierent at difiTerent velocities, and it 
cannot be estimated in the same manner as other engines, by taking the actual 
force upon the piston, and the velocity of its motion, as it is very difficnlt to ascer- 
tain the effective pressure of the steam upon the piston, in consequence of its 
often differing very considerably from that in the boiler, and on account of the 
large amount of resistance of the waste steam, owing to the great velocity with 
which the piston moves ; the only true method of determining the power of a 
locomotive is therefore by experiments. The power of a modern locomotive 
engine, having 12 inch cylinders and an 18 inch stroke of piston, is about 88 or 
40 horse power at high velocities, and 70 to 80 horse power at a slow rate of speed. 
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LocoMOTiVR Engink (continued.) 

The Locomotive reoeDtly constracted by Messrs. R. and W. Hawthorne for 
the Paris and Versailles Railway, is one of the most recent efforts at improvement 
in this department ; and the method of working the slide valves is very ingenious, 
being different to that of any of the previous engines. 

(See Plates, and Description of same.) 

Fallacy of their being used on temporary rails 05, 101, 189 

Their improvement the caase of prosperity of Railways .... 06 

Observations on, London and Birmingham Railway 106, 118, 121, 122, 125, 127, 137, 

108, 203 

Number and cost 

Detail of the expence of engine at Willesden 
Mr« Rastriok's report on their merits • • 

„ estimates of same • • • • 

Observations on their use in forming embankments 
„ „ in wet weather • 

Their expense per day 

Their power affected by inclines, &c. 

Comparison of power required on Great Western Railway and the Basing line 
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122, 203 

202, 203 

202 

2C0 

204 

214 

68 

77 



On Basing line would require to be built stronger than those on Great Western 

Railway 196,200,201 

Detail of the expense of working them 202, 203 

Test of their wear and tear on Great Western Railway and Basing line . 89 

Adhesion of snow, &c. to them 02 

The '' Rocket" and others on Liverpool and Manchester Railway 100, 126, 137, 101, 

106, 202 

At what rate they may carry a load 100, 118 

On Dublin and Kingstown Railway • 144 

Their effects in tunnels 104,206 

Mr. Rastrick's detail of expence of working the King's Swinford • 203 



LoDDON (RiVBR). Described . . . . 

„ Compared with Thames as to floods, &c. 
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London. 
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Its shipments reduced by the quarantine laws 

Trade from Birmingham to Russia, &c. &o. passes through it 

Its trade to Birmingham • . . 



London Docks. Mr. Palmer's account of the works 
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52 

53 
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London and Birmingham Railway. Surveyed by Mr. R. Stephenson 

Evidence relating to (a. d. 1832) ... 
List of Counsel and Witnesses for the Bill 
Engineering evidence 
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London and Birmingham Railway (continued.) 

Eridence on traffic • • • 
Its mean cost, per mile • • 

Mode of letting and execnting works on 

M in comparison with Southampton Railway 

Description of works at Wiilesden • . « • • 
Cost of working ••••••• 

Time of works commencing, after obtaining Act 

,» by a similar method as at St« George's Hill 

Length of line, and quantity of excavations 

Tunnelling 

Easton Square inclined plane • • 

Its extension to the Thames 

Distances from depdts to various localities 
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London and Brighton. Remarks on Mr. Vignoles' line 
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28—62 
99 
113 
121 
119 
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70, 80, 105, 124 
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128 
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Long, Walter, M.P. His evidence against Great Western Railway, — Comparison with Basing 

line, — Towns, &c. near that line ; and its advantages generally . 253, 254 

LoNSLBY, Daniel, Land Sarveyor. His evidence,— On the value of land. Great Western Railway 145 
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9 

Machine for Teaming. Mr. Grahamsley's, considered .... 105, 121, ISO^ 183 

Mails. Importance of expediting them 55,56,62 

„ Conveyed by Liverpool and Manchester Railway, and their charges for same 23 

Mallett, Daniel, Lighterman at Westminster. His evidence,—- On terminns of Sonthampton 

' Railway.-'Soil, — ^Thames navigation, &c. 234 

Manufaqturbs and Merchants. Benefited by Railways 3d 

y. Basing line advantageous to 210 

Manure. Conveyed by Liverpool and Manchester Railway • • • • • 32 

yy „ Great Western Railway '. • ' 145 

„ Basing line nsefnl for carrying same • 253 

Manvers* (Lord) Property on the Great Western Railway. Remarks on ... 240 

Markets. Near Great Western line ...• 145 

„ At Bristol and London . • 167 

y. At Newbnry ; its saperiority to Reading, &c 176, 256 

„ At Reading ; its excellence, and superior to Newbnry . • • 258, 261 
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Markets (contiwued.) 

f, Supplied by the Clan-Do wti Colliery • . • , . ' . 250 

,, Leadenhally Newgate, and Hangerford ; advantages of the latter . • 232 

,, Of America, open to English clothiers 170 

r 
\ 

Marl. Defined : catting tbroagh on Grand Junction Canal 6 

On London and Birmingham line (see Survey of the Line) — 16 

With sandy will slope at 1 to 1 17 

(See Soils and Slope.) 

Marling, Thos., Cloth Manufacturer, Stroud. His evidence on that trade at Stroud, and advan- 
tages of Great Western Railway 171 

Marshall, James, Bank of Ireland. His evidence, — On necessity of speed in conveying bullion 50 

Mason, Oliver, Merchant His evidence, — On the trade of Birmingham, — Comparison of rail- 
ways and canals, &c 48 — 50 

Masonry. 

A term applied to all works executed in stone. 

There are many ways of executing masonry practised in different parts of the 

country. Ashlar masonry consists of cut stones bonded and cramped together ; 

and is mostly used for the facings only of buildings, but for engineering purposes it 

is frequently solid throughout, particularly where great strength is required. The 

term hammer-dressed is applied to masonry when merely squared and picked by 

the hammer, and is more particularly adapted for bard stones. Tooled is another 

description of dressing for hard stones. (See Rubble Work and Cramp.) 

Masonry and Brickwork. Southampton and London and Birmingham Railways; its price 3S0 

Materials upon a Railway, &c 

The waggons, tools, and tackle employed in the formation of the line. 

„ Their cost at the Watford cutting 104, 105 

^ „ on North Union Railway 143 

„ Old ; their value at conclusion of works 117 

„ Supplied by titailway Companies to Contractors ; remarks OQ . 215 

„ For New River Company's pipes 227 

Meat. Conveyed by railways . 46, 47 
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Meohanical Power. 

A term applied to the degree of force required to overcome any particular 
resistance, and comprehends steam, water, man, and horse power. (See Horse 
Power.) 
Amount of same required on the Basing and Great Western Railway 184, 185, 186 

100, 200, 201, 221 
Summary of tables, with their application •• « • . ^ 180, 100, 205 
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Mechanical Power (continued.) 

„ The theory of 192 

,, Its importance as an item of expence . 188 

,, Regulates speed • • • 194 

,t General remarks on 201 

Meetings. Public, upon the merits of Great Western Railway and Basing lines 107, 176, 180, 240, 

253, 267 
,, Of the proprietors of the London and Birmingham Railway on the subject of the 

proposed junction of the Great Western 157 

Merchants AND Manufacturers. Benefited by railways 36 

Merchandize. Between London and Bristol 162, 163 

„ Its detention during war (see Goods) 271 

Meriton Ridge, London and Birmingham Railway. (See Cuttings.) 

Metalling. (See Ballasting.) 

Metal Trade. Of Birmingham, Sheffield, 8cc 40 

Military Stores. Conveyed by Liverpool and Manchester Railway .... 24 

„ A rapid conveyance of same useful 58 

Milk. Carried by Railways. (See Provisions.) 

Mills. For supplying Windsor and Eton with water 237 

„ (Flour) injured by Great Western Railway. 250 

Montague, William, Merchant, Gloucester. His evidence,— On trade of Gloucester, — On 

branch from t loucester to Great Western 172 

Moore, E. Tilslby, Merchant. His evidence, — On advantages of Railways • • 50 

MooRSOM, Capt. Richard, R.N. His evidence,— On estimated passenger traffic between Lon- 
don and Birmingham ^•. 41 

Morris, Thomas, Wollen Draper, Reading. His evidence, — On clothing trade, and necessity of 

Great Western Railway 175 

Mortar. 

A cement used for building purposes, composed of lime and sharp coarse 

sand and hair (of cattle), well mixed together in a pug mill, in the proportion of 

1 of lime to 2 of sand, well chafed. (See Brick.) 

Mortice and Tenon. 

A description of joint used in wood work. The extremity of one piece of 
timber is let into the face of another piece,— a tong being formed at the end of the 
piece to be let in, which is called a tenon, and the hole cut in the face of the 
oth^r is termed a mortice. 
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M08S9 John. His evidenoe,— On fares by railways, and posting, — On taxing railways, with notices 

of Kenyon and Lee, Wigan, and Liverpool and Manchester Railways . 55 

Mounds to Embankments, and Parapets of Bridges; their cost and inefficiency . . 20 

M YLNE, Wfif. Chadwbll, Civil Engineer. His evidence, against Great Western Railway, — His 

opinion of Basing line, &c 227 

„ His strictares on contracts, London and Birmingham Railway • 220, 230 

■ N. 

Navigation. Of the Aire and Calder Canal 208 

Of the Thames, difficolties below London Bridge • . . • • 234 

its improvement 235 

its utility in draining the country, &c. • 236, 243, 250, 262 

details of speed, &c. upon it 238, 242 

its government, 8cc. . . . . . . 244 

funds for same 245 

impeded by frost, &c. 262 

injured by Great Western Railway 264 

of the Severn, much impeded by drought 260 
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Navigators. Preferred to agricultural labourers by contractors, and reason for same,^ — Their 

wages, &c. 05, 100, 104, 229 

Newbury. Its trade 174, 257 

injured by Great Western Railway . . . . ,. . 256 

Its markets, population, 8cc. 257 

compared with that of Reading * 261 






Newcastle and Carlisle Railway. Particulars and estimates ; its progress, works, &c. 218, 210 

„ Mode of letting works . 220 

„ Its cost per mile 127, 225 

„ „ exceeded estimate, reason of same 210 

New River Company. Materials used by them for pipes 227 

Night Work on Railways. Expensive and objectionable 87, 123, 130 

North Devon. Best route for a line to . 248,254 

North Union Railway. Mode of working, &c. 120,140 

Norton, Thos. His evidence, — On night traffic between London and Birmingham 3d 

» 

Norton, Jno. His evidence, — On traffic by canal and road between London and Birmingham 36 

Nottinoham. May be easily connected with London and Birmingham Railway 8 

„ Its laoe trade benefited by that line • . . . 58 
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Oblique Arch. 

It is necessary in some sitoations for one line of commanication to cross 

another in an oblique direction, on accoont of oircamstances preventing the diver- 
sion of either, or of their being set at right angles with each other. The arch of 
the bridge is therefore obliged to be formed in an oblique direction, according to 
the angle of the crossing. The beds of the courses of an oblique arch consist of 
spiral lines, wound round a cylinder, every part of which cuts the axis at a dif- 
ferent angle, the angle being greatest at the keystone and least at the springing; 
and when thus wound round the cylinder, and viewed from beneath, they present 
the appearance of straight lines. 

Mr. 6. W* Buck, C.K has overcome the difficulties attending them in a very 
satisfactory manner. The skew arch constructed by him over the turnpike road 
at Watford, on the London and Birmingham Railway, is an excellent model 
to follow. 

Oblique Bridge. At Bath, Great Western Railway ... ... 66 

Offices. On London and Birmingham Railway ; the estimated cost of . . . 4 

Omnibuses. Engaged by railway companies 88 

Opposition to Great Western Railway. Account of its cost the previous year 267 

Oxford. May be easily connected with Great Western Railway • . • • 07 

„ To Tring may be easily connected by branch railway from London and Birmingham 

Railway 127,155,385,265 

„ (And Cheltenham) ; the country between them described .... 133 

Packages and Parcels. By coaches, on line of Great Western Railway ... 163 



Palmer, Henry R., Civil Engineer; His evidence, — On construction and cost of London and 

Birmingham Railway 1^ 

„ Also op Great Western Railway, 8cc. &c. ^ . . ^ • . .96, 10ft 

Palmer, Robt., M.P. County of Berks. His evidence against Great Western Railway^— 

Account of the injury it would be to his property, — Floodings of River Loddon, 
— Nature of soil in tunnel through his land,— Trade at Reading, — Navigation, — 
Canal, &c 863,264 

Pangbocjrne. On the Thames ; the Great Western Railway crosses the river twice in neigh- 
bourhood,— Floods, &c. at • • 258 



335 

PAGE. 

Parcbls and Packages. By coaches, on line of Great Wesleni Railway . • 163 

Parish Roads. Over railways ; required to have slppe of pot lesa than 1 in 13 • 311 

Parliamentary Estimates. Generally mach too low, (see Estimates) ... 17 

Parr Moss. 

A moss, crossed by the Liverpool and Manchester Railway in embankment. 

The moss was about 20 feet deep, and the material (clay and gravel) of an adjoin- 
ing excavation was used in forming it, which as, it was thrown upon the moss gra- 
dually sunk ; and although the embankment was only 4 or 5 feet high at the com- 
pletion, it was found to have taken a sufficient quantity of earth to have formed 
one 24 or 25 feet high on ordinary ground ; therefore, the portion of the line 
across Chat Moss could not have been made with such materials. 
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Partridge, Wm., Canal Carrier. His evideucoi— -On canal traffic between London and Birmingham 37 

Passage. Time it occupies from Havre to Southampton • 272 

yy „ on whole length of Regent's Canal .... 273 

PassjbngeRS. On liiverpool and Mancheater Railway 23, 25 

„ Accounts ofy received from ditto 26, 87, 28 

,, Their increase on ditto • . . . • . . • • • 161 

t, On Stockton and Darlington Railway 34 

,, Their increase on ditto 1^ 

,, On London and Birmingham Railway; e&timated number, produce, 8cc. 41, 42 

„ The amount of« on Canterbury and Whitstable Railway .... 85 

„ Most profitable to railways 97, 129, 157 

„ Stamp Office return of the number of, travelling by stages between London and 

Bristol 161,162 

„ Average number by steam boat from Southampton to Havre 272 

ft 

Paupers. Employed on London and Qirmiqgham Railway 104, 105 

,f ,f on Southampton Railway . 218 

Paved Crossing. (See Level Crossing). 

Pease, Jos., Director of Stockton and Darlington Railway. His evidence,— On constmciioo, 

working, and effect of that railway 33 

Peat. Remarks on the use of same as . a substitute for cojie,— Destroys the cpd box 

of the engine sooner than coke 214 

Permanent Way. 

The finished road of a railway. (See RAILWAY and Ballasting). 

Pier. 

A flat buttress, projecting from the face of a wall* 
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PiBRS OF Bridges. Considered in reference to their penning the water • • « . 289 

Pilfering on Barges. Bargemasters responsible for same 689 988 

PiNNBOAR, Wm., Farmer, Soath Marston. His e?idence against Great Western Railway, — On 

injury to farms,— Its effects on floods,— SoflSciency of present conveyance, — 
Farm produce, &c. 259, 260 

Pinning, or Pinning in. 

A system of wedging or underpinning the bed of a stone, when not pro« 
perly squared, to supply any deficiencies, which is a very objectionable practice. 

Planes. 

This term, as applied to railways, refers to each length of a line of railway 
at the same gradient or inclination. They are of two kinds, level and inclined. 

(See Inclined Plane, Self-acting Inclined Plane, and Sta- 
tionary Plane). 

Plate Railway. (See Tram Railway). 

Poors' Rate. Paid by Liverpool and Manchester Railway 24, 35 

Paid by Stockton and Darlington Railway 33 

Of Birmingham 48 
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Population. Of Birmingham 48 

Governs the course of a railway 65 

On line of Great Western Railway 65 

A table of, on line of Great Western Railway . • • . • . 73, 74 

Of the factories in Gloucester, Wilts, and Somerset 150 

On the Basing line compared with Great Western Railway 247 

On line of Southampton Railway 178 

9j Of Reading, and of Newbury 237, 257 

99 Of Cheltenham and of Stroud 265 

Port of Gloucester. Flourishing state of same 246, 260 

99 Account of its duties 268 

Portland Stone 

A hard white sand stone, and formerly in general use in the metropolis for 
both architectural and engineering works ; but its use in architecture has been much super- 
seded by Gloucestershire stone, and in engineering by granite. 

Portsmouth. Its traffic 271 

Portuguese Trade. With Birmingham, &c 48,51 

Posting on London and Birmingham Road 36, 37, 43 

„ Will be superseded by the railway • • . 55 
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PoWRR. Formula to asoertain the amoQDt of power reqaired to work a railway • • 89 

(See Mechanical Power). 

Prbiiium. Offered to contractor to expedite works, instance of 05, 108 

by Liverpool and Manchester Directors 802 

by London and Birmingham Directors 108 






Price, H. H., Civil Engineer. His evidence, — On Great Western Railway, &c« • . 00 

Primrose Hill Tunnel. (See Tunnels). 

Prior Park. Account of same, &c. not likely to be injured by Basing line . • . 232 

„ The contrary 147 

Profit on Railways. Liverpool and Manchester Railway 24, 26, 20 

„ On railway contracts ' • • • • 220 

Propertt. Passed through by Great Western Railway, and account of the injuries likely to result 

by the same 145,147,240,251,257,261,262,263 

„ Described on Basing line and Great Western Railway .... 253 

Prospects. Destroyed by the embankments on Great Western Railway, instances of same 251, 262 
„ „ At Bath • 281 

Provisions. Conveyed by Railway 23, 24, 34, 44, 46, 47 

Necessity for speedy conveyance 50, 253 

Birmingham snpply in tea and sugar 53 

Quantity imported from the Netherlands in three years (butter, cheese, and eggs) 58 

Irish; trade from Bristol to London 167 

Evidence on. Great Western Railway • • ... • • • 172 

Trade in same between Bristol and Portsmouth 271 

Speedy travelling unnecessary for Irish provisions 271 






Puddle. 



A mixture of good tempered clay, rendered impervious to water by manual 
labor, and used for the purpose of excluding the latter from any works. 



PUGH, Jno. His evidence, — On the analysis of assents to Great Western Railway . • 150 

Pumps. On railways ; their estimated cost, London and Birmingham Railway 4 

PUZZOLAMA. 

A celebrated natural cement, formed of volcanic ashes, and of great service 
in hydraulic works, a small portion of lime hardens it very quickly, even when 
applied under water. 
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QUARANTINB Law8. Redace shipments from London 61 



Quick Limb. (See Limb). 
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!Rail8, Chairs, Slbepbrs, &c. 

,y On London and Birmingham Railway, estimated oost i 

„ M of laying same 4 

„ ,y remarks on 88, 105, 118, 119, 120, 129 

„ „ width of same 5 

„ Premiam offered by the Company for the best rail and chair .... 198 

,f On Southampton Railway, prices for • • • 08, 127 

,. „ description of 88, 181, 215 

,, „ contracted for by British Iron Compaiiy, 8cc • • . 276 

,» On Liverpool and Manchester Railway; their weight 109, 215 

,, „ original ones insufficient 18S 

,, On Liverpool and Manchester Railway and Dablin and Kingstown Railway, the ' 

effects of different engines on 202 

y, Larch sleepers used on Liverpool and Manchester Railway and the Warrington 

Railway ; oak also on the former; their relative prioes, and soperiority to blocks 

on embankments • • 19 

Comparison between wooden and stone sleepers 200, 215 

Sleepers considered better than stone blocks 5 

Cost of sleepers, per mile, 8cc 214 



91 
J* 
99 

„ Objections to 88 

„ Larch and oak sleepers preferable to fir 88 

9> 
9» 
99 

fl 

9* 
99 



Expensive to replace, 8cc 88 

Their weight, on Newcastle and Carlisle ....•.• 215 

Two lines qaite sufficient * • • • 5 

Sink by the effect of rain 8 

Laid on gravel or rubble bed 6 

The requisite weight of rails sufficient for traffic 109 

General remarks on 140, 148, 215 

The action of certain weights on 193 

The permanent ones always used in formation of railways • • • • 198 

The weight of rails requisite to carry the engines on the Basing line • • 202 

At present used ; considered too light ••••••• 202 
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Rails, Chairs, Slbbpkrs, &o* Camtinwed.) 

,, Parallel rails preferable to the fish-bellied 202, 215 

9P Their weight, per yard, on SoothamptoD Railway • • . • • 276 

Railway, or Railroad. 

An improfed description of roadway of modem invention. 

Railways were first used in the collieries in the North of England, and were 
originally formed of wood, horses being exclasively used opon the same for many 
years, aod very little attention was bestowed upon the gradients ; the horse was 
therefore required to exert himself according, to circumstances, perhaps to the 
utmost of his power for a short distance, after which he might not be required for 
some time, and it was customary to unhook the horse at very rapid descents, allow- 
ing him to foHow afler, the gravity being sufficient to propel the waggons. Acci- 
dents were very common upon the runs, although there was a break or convoy to 
check the waggons, but they were frequently prevented acting in wet or damp 
weather, owing to the steepness of the planes; to obviate which ashes were strewed 
over the rails, which assisted the working of the break, notwithstanding the works 
were sometimes completely stopped. Thus, if a sudden shower occurred when a 
train was descending a very steep plane, it let them down at a fearful velocity, and 
the ropes which were drawn across the railway to stop them were frequently broken. 
These railways generally descended in the direction of the delivery of the goods 
conveyed upon them, and the waggons were easily drawn back when empty. 
The gross load upon the wooden rails was about 2 or 3 tons, but upon the intro- 
duction of iron rails a horse took nearly double, the velocity of the train down the 
inclined planes was therefore much increased, which is supposed to have suggested 
self-acting inclined planes. 

Upon the application of steam to mechanical purposes generally, its action 
was applied to railways, and it was first used upon the ascents only, a rope being 
extended from the steam engine, and made fast to the waggons, whereby they were 
drawn up, and this principle was afterwards introduced upon the remaining 
portions of the line. At length locomotive engines were invented and employed 
upon the more level parts, and the fixed engines were confined to the inclined 
planes. 

Public lines of railway, as the London and Birmingham, are generally made 
33 feet wide in cuttings and 30 feet on embankments, the difference being caused 
by a drain (18 inches wide) which is required in the former, but not in the latter 
case; the surface of the ballasting or road is laid a little convex, to carry off the 
water* The width between the rails is 4 feet 8| inches upon the principal railways 
throughout the kingdom, as the London and Birmingham and Grand Junction 
Railways, (the space between the rails is 7 feet upon the Great Western Railway); 
and the space in the centre between the trackways is usually 6 feet^ although it is 
made the same as the width between the rails upon some lines, as the Newcastle 
and Carlisle and the Leeds and Selby Railways. 
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The following Table shews the average expense of working the Liverpool 
and Manchester Railway, from the year 1831 to 1884. 
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d. 
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d. 


d. 


•Locomotive power - - - 


0-55 


0-36 


0-27 


0-73 


0-73 


0-51 


f Maintenance of railway 


0-307 


0-233 


0085 


0-233 


0-307 


0-233 


{ Upholding cArriages 
Coaching •] Conducting Coaching 
( Duty on passengers 


. . 
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0054 


0-146 


0-082 


0K)58 


. . 
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0-104 
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. . 


0-071 


0-216 




«• 


Canying ( Upholding waggons - 
goods ( Conducting traffic 


0-227 


0-159 


- 


- 


0H)94 


0-067 


1-08 


0-76 


- 


- 


0-463 


0*324 


General expenses ... 
Total cost 


0-354 


0-248 


0-091 


0-248 


0-354 


0248 


2-518 


1-760 


0-675 


1-855- 


2-188 


1-551 



This Table does not iDclnde the cost incarred, in laying down new rails where 
required, as such contingencies would not be likely to occur on another line, 
neither the Interest paid for capital, or the cost of cartage at each end of the 
line. 

The annual cost of private railways is much less, as will be seen by the 
following Table, which shews the expense of working a line adapted for the con- 
veyance of heavy goods, or for a mixed traffic, where the latter is such that a 
maximum effect can be produced in the conveyance of heavy goods, without 
interruption to the general traffic of the line, and where the goods are generally 
carried in one direction only, the carriages having to be brought back empty in 
the other direction, deduced from the cost upon the Stockton and Darlington, the 
Seaham and Clarence, and other railways. 



Haada of ebarg a. 


Coat per too per mile. 


Uaafal load. 


Groaa load* 


Locomotive power, or haulage 

Maintenance of railway ...... 

Upholding Waggons, including loading and unloading coals 
General expenses ....... 

Total cost ... 


d. 

0-380 
0-208 
0-265 
0-100 


d. 

0-191 
0-104 
0-133 
0-051 


0-953 


0-479 



* The cost of Locomotive power differs according to the locality of the railway. The London 
and Birmingham Railway Company have contracted for their motive power at 0-05(f. per ton 
per mile for goods, and 0-25<i. per mile for passengers. 

f The average expence of maintenance was £422. 13s. M. per mile. 
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Railway, or Railroad (continued.) 



The following Table gives the comparative average cost of conveying goods 
and passengers by Locomotive Engines on railroads. 
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Id. to l^d. 


— 


20 


8-5 ) 


passenger, f 


0-206^ 
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2-855 per ton 


12-37 perton 


— 



„ Advantageous to merchants and manufactorers 48 

,, Advantages compared with those of canals .••••• 53 

„ To Reading, observatibns on • • • 258 

y, General objections to •••••••••• 262 

,, p, of farmers • • • 260 

(See Tram Railway, Edge Railway, and Roads.) 

Rastrick, John Urpbth, Civil Engineer. His evidence,*— On construction and cost of London 

and Birmingham Railway • • • • 16—18 

„ His evidence against Great Western Railway, and in favour of the Basing,— On 

the gradients, &c. • • • . • 107 

Reading. Its popalation, traffic, materials, provisions, &c» . • • 174, 175, 176, 237 

„ Much improved by Thames navigation ••.•••• 237 

„ Coals consumed there 250 

„ Railway objected to by its inhabitants • • 258 

„ Injury to market by Great Western Railway 261, 262 

„ Excellency of its market 258, 261, 262 

„ „ its communications, trade, &c. 264 

„ Its advantageous position, and comparison with Basing . • • • 174 

„ Distance from London, by land and by water 174 

Reading to Bath. Account of borings between same, on Great Western Railway • 152^—154 
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Rbcbipts and Disbursements. For half year, Liverpool and Manchester Railway . 90 

,, Gifing the cost per ton and per passenger ,, .27 

Rbcbipts. Of Thames navigation 288 

Rbotory and Glbbb. Near Hanwell; accoant of the injories snstained by Great Western 

Railway . . : 351 

Rbgbnt'S Canal. Remarks on the delays on ; number of bridges on, with a table of rates and 

tonnage 273,375 

(Also, see Canals.) 

Retaining Wall. 

A wall used for the support and maintenance of a body of earth, when 
circumstances render it inexpedient to slope the same gradually down. 

Retaining walls are sometimes used where land is valuable, and are battered 
on the outside face, from 1 inch to 1{ inches to the foot; the greatest degree 
of batter (which is usually curved) being given to the foot of the wall. 

Counterforts are generally carried up at the back of the wall, and piers in 
the front of it. 

Repairs. Upon railways for the first twelve months, remarks on 117 

Reynolds, T., of Bristol. His evidence,— -On the iron and copper trade on line of Great 

Western Railway 171 

Ribbon Trade. At Coventry ; will be benefited by London and Birmingham Railway 63 

Ridges. Crossed by London and Birmingham Railway, near Tring and Meriton • 27 

(See Cuttings). 

River. 

A natural water channel communicating with the sea. In order to preserve 

a proper depth of water for the barges navigating rivers, it is found necessary to 

employ artificial means upon same, by removing all obstructions, and by erecting 

various works, also by sustaining the banks on each side, which latter also protects 

the adjacent country from inundation. 

„ Thamfbs, (see Thambs and Navigation of the Thames) 

„ Colne, observations on ... 211 

„ Kennet, at Reading 258 

,> Severn, dangerous to navigation 167 

Roads. 

The most general means of communication from one place to another. 

The ancient Roman military roads always took hilly ground, in preference 
to level, for the sake of commanding the country by towers of defence on the 
summits ; but the great desideratum in laying out of modem roads, is to obtain 
the most level as well as the shortest line of country, some attention being paid 
to the material afforded by the country for the proposed works. 

A road, generally speaking, should ber aised 8 or 4 feet above the surface 
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BoADB (eotttiniud.) 

of the ground, in order that it may have the benefit of the son and wind, as well 
as to allow for drainage ; and it thoold always have an inclination within 1 in 100, 
(longitadiDsUy) by which the water will ran off into the varioiu water coarsea. 
Steep inclinations on a road both impede the passage of coaches, and are exceed-* 
ingly daDgeroos, and alternate rises and falls increase the distance. The inclina- 
tioD of tnmpike roads, when near towns, sboald not be less than 1 in 40, and the 
steepest inclination npon other parts should not be within 1 in 30 under any 
circamstances, and for parish roads 1 in SO to 34. The smoother the surface of 
a road can be got the better, provided it remains hard, as it ASera the least 
resistance; thus, pavement forms the nearest approzimatiOD to a railroad. 

Roads sboald be of uniform width throngboat, (abont 30 feet) uid of a 
convex shape, to carry the water off into the side ditches, which should be kept 
perfectly clear of obstmctions, and led to the natoral water courses. Proper 
mitre drains shoold be constrnoted under the road, and filled in loosely with lai^ 
flints, to carry the water into the side drains, iadepeodsot of tfaa drains at the 
junction of the footway with the road, the water from whiob should be conveyed 
to the side ditches by colverts. 

It is now generally admitted, that the best way of forming a road is accord- 
ing to the system pursued by the late Mr. Telford on the Holyhead Boad — vis; 
by laying dowu a fonndation of regular close set pavement, having the broad 
part of the stones securely placed npon the bottom of the excavation. A 
covering or coating of broken stone or gravel is then laid over the whole, from 
to 9 inches thick, according to circunistances. 

Mr. Macneill stated, in his evidence before a committee of the House of 
Commons, in 1830, that the expense of improving any of the present roads, 
allowing none of the slopes to be less than 1 in 40, would cost from JCOOO. to 
£1500. or £3000. per mile, according to ciruunatances. 

Hie following Table shews the cost of conveyiug goods and passengers on 
Tnnipike Roads, with the comparative expense of the same upon l^lwoys, both 
with horses and with locomotive engines. 
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Roads {contintMd.) 

CommanicatioD of Reading ; SQflScieDcy of same proved • • • • 258, 262 

To new town of Cheltenham ; accoant of its proposal and opposition • • 208 
Remarks on the inclination of roads at the bridges^ London and Birmingham Railway 10 

(Tnmpike) the acclivity of same o?er railways fixed at 1 in 80 • • • 211 

(Parish) ,. ,, fixed at 1 in 18 « . 211 

Near Harst, impassable in winter by floods • 249 

(See Parish and Turnpike Roads.) . 

Rock. On line of London and Birmingham Railway. (See Stom k, Limbstone, Soil, Slope, &c.) 

Roman Cement. 

An excellent water cement; it is generally ased with an equal portion of 

good sharp sand. 

RoMNEY Weir, or Pound, on the Thames at Windsor. Advantages and cost of same 239, 241 

„ Consequences of a scarcity of water at 241 

„ Account of its removal .ii winter • • 245 

Rope. Remarks on the breaking of same (on an inclined plane) . • • • 85, 210 

The force necessary to pull up the rope on the Box plane. Great Western 195, 196 

Observations upon the size of an endless one for an incline plane • . 196 

A five mile one considered impracticable 196 

Expence, &c. of same for the Box plane on the Great Western Railway • 85 
When renewed on the inclined planes used in the formation of the Southampton 

Railway •••.,• • 182 

Weight and circumference of same 195 

Its cost, wear and tear, 8cc. including oil, &c 196, 228 
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Rouen to Paris. A railroad from proposed 272 

Rouse, John, Lighterman. His evidence,— On towing of barges on the Regent's Canal,— Delays 

upon same, &c — Number of bridges, locks, and tunnel, — Time of passage up 
canal,— &c. •.•• 273 

Route. . Proposed for London and Birmingham Railway ^2 

Of Great Western Railway described . . . . 66, 67, 70, 71, 72, 124 

RowLBS, H., Director of the L. and B. Railway. His evidence,— On survey, estimates, &c. 

London and Birmingham Railway, &c. • ^^^ 

RuBBLB Work. 

A rough description of masonry, the stones being laid in as regular courses 

as found convenient, and well flushed with mortar; and occasional bonders, 

running through the whole thickness of the wall, are inserted, to tie the whole 

together, (which are more required in this description of masonry than in any 

other) ; chain bond may also be used in rubble walls with great advantage, 

if many openings are requiredto be left 

Russia* Its trade with Birmingham, &c • • • 50, ^2 
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Sand. 

A granalar mineral substance insolnble in water. Pit sand is superior to 

river sand for all building purposes. 

(See Soil and Slopes.) 
Sandstone (generally termed Freestone) 

A durable stone when of good quality, and very much used in the North of 
England. It is generally found stratified, and as such is easily cut into any 
form ; each strata varies in thickness from about that of a slate to many feet. It 
varies in its component parts, being at different places siliceous, argillaceous, 
and calcareous. 

(See Stonb, Soil, and Slope.) 

Sandy Cut on the River Onse. Works described 228 

Salisbury. Advantages of the Basing line to 253 

SOARPING. 

The joining of two pieces of timber together, which becomes necessary when 
it cannot be obtained of sufficient length for the purpose required. The length 
of all scarfings should be 3 or 4 times the width of the face of the beam, well 
notched and wedged together, and supported by an iron plate on the under side. 

SoHBDULB OP Prices. London and Birmingham Railway 114—116 

„ North Union 140—142 

ScHOLES, John, Agent of Common Stage Van Owner. His evidence, — On waggon traffic, 8cc. 

between London and Bristol 159 

Scotch Fir. Objectionable for sleepers ....*••. 88, 119, 140 

Used for sleepers, Southampton Railway •...••• 88 

Used by New River Company for pipes; quantities osed ; its durability, &c. 227 
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S9DTT, Benj. Wm., Chief Clerk in Chamberlain's Office, London. His evidence against Great 

Western Railway, — On debts and loans of Thames Commissioners, — Amount of 
tolls and in^rest, — Insufficiency of same,— Sources of profit, &c.— light goods 
considered best . • • • . • 244 

Scrivener, Henry, Secretary to British Iron Works. His evidence, — On contract of rails for 

Southampton Railway, &c 276 

Sea Conveyance. Of goods by, uncertain 271 

Security. Grand Junction Railway . ^ 86 

Required from contractors, &c. London and Birmingham Railway • • 105, 155 

Stockton and Darlington Railway 05 

T Y 



99 
9> 



\ 



.J 



346 

PAGE. 

Skcurity (contxnutd.) 

,, Recommended to be enforced • 207 

,, Mr. Gileses considered 227 

Self-acting Inclined Plane. 

An inclined plane worked by the gra?ity of the load ; they were first nsed 
upon canals in 1788, on which occasion a loaded boat was allowed to ran down a 
frame, by which the empty boats were drawn up. They can only be employed 
where there is a preponderancy of goods to be conveyed one way, sofficieut to 
coanterbalance the gravity of the empty carriages in the opposite direction ; 
they were formerly mach employed upon colliery railways, the sorplas gravity of 
the loaded waggons being used to drag np the empty, which at the same time 
acted as a break upon the former ; one end of the rope being attached to the 
laden carriages, and passed round a dram fixed at the top of the plane, and 
secured at the other end to the empty ones. 

Mnch advantage is derived from the adoption of self-acting inclined planes 
daring the formation of a railway. (See Inclined Planes.) 

Setting the Blocks. (See Blocks.) 

Severn (River) Its navigation dangerous 167, 160 

impeded by drought 260 
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Shackell, John, Carrier. His evidence,— On waggon traffic, London to Birmingham . 36 

Shackell, Wm., Farmer. His evidence against Great Western Railway, — On the injury it would 

be to Early Court and Farm, — Description of the same, — Excellence of Reading 
Market,"— Sufficiency of present communication tbereto,^ — ^Railways useless to 
farmers • . • . 261 



Shaft. 



J* 

>> 
I* 



A vertical sinking or well, excavated for the purpose of working a tunnel, 
or ascertaining the nature of the ground previous to commencing operations. 

The shafts communicating with the tunnels on the London and Birmingham 
Railway are feet in diameter, and carried up in inch brickwork, and sup- 
ported by a cast iron curb fixed on the crown of the tunnel. 
Of the Box tunnel, on Great Western Railway, described * . . 68 

Observations on their utility, &c. 69, 08, 132 

Their necessity for ventilation 79 

Sunk for ascertaining nature of soil • 120,211 

Their insufficiency for the same 194, 206, 324 



Shale. Defined : cutting through on Grand Junction Railway .... .6 

On London and Birmingham line, (see Survey op Line) • • • 9 — 16 

On Liverpool and Manchester Railway; in tunnel • . • • . 17, 10 

(See Soils.) 
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Shaplby Heath, Soathampton Railway. Works described . . • . « 181, 183 

yy Estimated cost of work at 227 

„ Mode of working at 227 

9, Contractors profit at 228 

• 

Shares. Of Great Western Railway, analysed 160 

,, M ^ indacements to purchase .... 265 

,, Of Bath and Basing line „ 160 

Sharp, John, Batcher. His evidence, — On the conveyance of cattle and meat, — Injarioas effects 

of driving, &c 46 

Shearman, Wm., Clerk in Stamp Office. His evidence, — On number of coaches and joumies on 

the line of Great Western Railway 158 

Sheep. Conveyed to Market Ilsley market 257 

Sheet Piling. 

A row of timbers driven into the earth side by side, which are sometimes 
grooved and tongued together, and used for protecting foundation walls from the 
effects of water. 

Sheet piling is always employed next rivers, canals, &c. and good clay should 
be well punned in at the back of the piles next the wall. 

Sheet piling is usually supported and secured at the top by g^ide piles and 
walingpieces. 

Shbevbs or Friction Roller. 

Small wheels, generally made of cast iron, and much used in connection with 
inclined planes and fixed engines, for the purpose of receiving the rope, thereby 
diminishing the friction of same, which would otherwise be very great. 

The friction rollers used upon inclined planes are from 10 to 15 inches 
diameter, having their peripheries hollowed out to receive the rope, and are usually 
fixed about 8 yards a^^rt; the axles rest upon a metal box or socket, which is 
well bedded in the balltkSting, sometimes they are fixed upon stone blocks. 
When the plane is curved laterally, as some parts of the Euston Square plane 
on the London and Birmingham Railway, they are fixed in a slanting position, 
and at different degrees of inclination, according to their situation in the curve, 
a strong stay-bar being attached at the back of each, which enables them to 
support the pressure of the rope. Wooden friction rollers and frames are used 
on the Whitby and Pickering Railway. 

An Inclined Plane on a double line of railway is usually worked by an endless 
rope, and a large metal sheeve or wheel is fixed at the end to pass the rope back 
again upon its ariving at the bottom^ which runs between the flanges on each edge 
of the periphery of the wheel. This method is applied on the Euston Square 
plane ; the sheeve and tackle being fixed beneath the level of the rails, and in a 
diagonal direction, and set with masonry and brickwork, it therefore does not 
form any obstructioD, being entirely concealed from view. 
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Shbbyb or Frigtion Rollers (continued.) 

„ Number required in a mile • • • 106 

,, Their cost 106 

Shefpibld. Its trade compared with that of Birmingham 40 

„ Its cutlery trade 40, 54 

Shbppkrton Lock, on River Thames. Table of stoppages at 244 

Sherwood, Edw., Farmer, Purley. His evidence against Great Western Railway, — On injury 

to Purley thereby, — Excellency of Reading market, — SuflBciency of present com- 
munication to same, — On Newbury market, — Compensation for land on the Great 
Western, and injury to farmers by the same 261 

Shift. 

When two different sets of men are employed alternately upon any works, 
they are described as working " Double shifu," which is found more expensive 
than the " Single shifts," but is occasionally resorted to in the long days when 
great speed is necessary. 
The extra expense of same on the London and Birmingham Railway . 110 
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Ships. Their safety in going into Bristol 167 

t» Voyages from the Isle of Wight to London and to Havre . • • 272 

Shipments AT Bristol. The mode of 166 

Shorb, Wm. His evidence, — On canals between London and Birmingham, — Locks, — Tunnels, — 

Stoppages, 8cc. 30 

Side Cutting. 

A term applied to a cutting made along the side of a line of railway or canal, 
for the purpose of obtaining material for the embankment, when there is not suffi- 
cient excavation upon the lin6 to form it. 
„ Described 78 

Side Space. (See Railway.) 

Siding, or Passing Place (upon a Railway.) 

A short length of additional trackway laid by the side of a line of railway, and 
connected therewith at each extremity by suitable curves, the rails being constructed 
and disposed in such a manner that the carriages can either proceed along the 
main line, or turn into the siding, as may be required. 

To accomplish which, the portion of rails forming the junction of the sidiog 
with the main lioe is made moveable to suit either trackway, and is termed a 
Switch, and the points where one rail crosses another are termed Crossing points, 
which are generally fixed or immoveable, suitable grooves being left on the 
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Siding or Passing Place (continued.) 

sarface of same for the passage of the flanges of the carriage wheels on either 

trackway. 

The switches are generally worked by an eccentric movement^ which is 

enclosed in a cast iron box. (See Crossing.) 

London and Birmingham Railway, 1 in 5 miles 4 

The le?el portions of a line most appropriate for 5 
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SiLn AND Woollen Trade. Between London and Birmingham, benefited by railway • 54, 55 



Skew or Askew Arch. (See Oblique Arch.) 

One at Bath .... 



66 



Skew Back. 



The coarse of masonry forming the abntments to a segmental arch, or to the 
cast iron ribs employed in bridges. It is necessary, in the latter case, to lay a 
plate of cast iron upon the stone skew backs, which is generally run through the 
entire width of the bridge, thereby forming a tie. The iron ribs should not be 
fixed to this plate, particularly if they are of great span, on account of the alternate 
contraction and expansion of the metal, but sufficient space should be allowed for 
the metal to play. 

The ribs of Southwark Bridge, London, were originally bolted to the masonry, 
but it was found necessary, during the execution of the works, to remove the same, 
in consequence of the injuries threatened. 

Slacked Limb. (See Limb). 

Sleepers. 

The sleepers nsed upon railways, upon which the railway chairs are fixed, 
are generally of oak or larch timber, and about 5 by 9 inches scantling, and 
9 feet long and 3 feet from centre to centre. A line of railway formed of wooden 
sleepers is much more elastic, and consequently easier than a line formed with 
stone blocks. 

On Southampton Railway described 88, 102, 215 

objections to 88 

Larch and oak sleepers preferable to fir ,88 

On London aud Birmingham Railway, remarks on . . . 118, 119, 120 

On Liverpool and Manchester Railway aud Warrington; oak and larch sleepers used 
on former; their relative prices, and superiority to* blocks on embankments 10 

Comparison between blocks and sleepers 209, 215 

Costs of sleepers, per mile 214 

(See Stone Block, Rails, Chair, and Sleepers.) 

Slips. Occur in the best material 17 

„ The, otn Sankey viaduct ... 20 
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Slopbs. 

The finished surfaoe of both cattings and embankmentSi which are regulated 

by the materials of which they are made. 

Oxford clay will stand at 2 to 1; bat London clay, when of any height, 
shonid be in the proportion of 8 to 1, although a less slope will be sufficient for 
light works. Gravel or sand will stand at If or 8 to 1 : chalk or chalk marl will 
stand at 1 to l^ and good sand stone will stand at | to 1 ; but much depends 
upon their height and other circumstances. 

It is generally understood, that whatever angle a catting takes without slipS 
ping, is sufficient for the embankment formed from it 

The vegetable soil upon the surface of the ground is always carefully re- 
moved, and afterwards relaid upon the finished surface of the banks, and sown 
with grass seed, or covered with turf, for the purpose of strengthening the 
same, and to carry the rain off; which should be done as soon as possible, to 
protect the work from the effects of the weather. They are abo sometimes 
planted with shmbs. 
yy Of Cuttings and embankments should be preserved from water ... 2 

,y yy moaus of preserving from water, on Liverpool and Manchester Railway 7 

„ Their preservation (liverpool and Manchester Railway) per Mr. Locke 20 

„ At which different soils will stand 6 

„ Of a cutting through shale, on the Grand Junction CSanal . . • • 6 

„ Upon the Grand Junction Canal at filisworth S 

,, Of cuttings on London and Birmingham line enumerated .... 8 

„ „ remarks on 123 

„ „ Mr. Rastrick's opinion on • 17 

„ „ Mr. Palmer's observatiojis 18 

„ On Great Western Railway 78, 108, 104 

„ When likely to retard the engines 130 

„ 1 in 9 practicable. Basing line 221 

(See Soils.) 

Sluigbs. Necessity of attending to them 245 

Smith, Hbnr y. Land Surveyor. His evidence against Great Western Railway,— On the value of 

land, &c. on Basing line 230 

Snow. Precautions against, on Liverpool and Manchester Railway, and at King^s Swinford 207 

SOPITB. ^ 

The underside of any overhanging erection, as the intrados of an arch, the 
underside of a cornice, &c. 

SoiLS« London and Birmingham Railway tunneb, passed through by . . • 2 

„ „ tunneled through 2 

„ „ perpendicular cuttings, through freestone and sandstone 6 

„ „ chalk and chalk pits, on and near line of . . 10, 11, 14 
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Soils (continued.) 

„ London and Birmingham Railway, olay, marl and shale on (see Survey op Line) — 16 

y, ,^ Mr. Rastrick's estimate of 108 

„ ,t at Watford, described 108, 105, 124 

„ „ the bad 118 

„ M at Willesden, described and compared with St. George's Hill 118 

On SoQthampton Railway, at St George's Hill . 100, 102, 118, 120, 148, 213, 230 

„ „ its favorable natare •...••• 212 

„ „ at Frimley described • 213 

„ „ Hook Hill is in gravel and sand 213 

„ On the Basing line, in tunnel 80 

„ Great Western Railway, passed through by • . .66, 67, 68, 70, 72, 75, 88, 03 

„ „ superior to Basing line 80 

„ „ on tunnel, near Sunning 263 

„ „ near River Loddon 262 

„ On Liverpool and Manchester Railway, clay sloped at If to 1 • • . 18 

y, „ clay, shale, and sandstone, in tunnel • • • • 17, 19 

„ „ its settlement over tunnel 19 

„ On Leicester and Swannington Railway, of tunnel 21 

„ On Newcastle and Carlisle Railway, at Cowran Hill 128 

„ On Hartlepool Railway 106 

„ On North Union Railway 143 

„ „ compared with St George's Hill 143 

„ On branch from Swindon to Stroud and Gloucester described • • • 245, 246 

$9 

99 

99 

99 

99 99 

99 

99 

99 

99 

99 

99 

„ Of Primrose Hill tunnel described 156 

„ General remarks on clay ^ • 143 

99 
99 
99 
99 
99 



Clay with sand favorable for tunneling 2 

Wells a good criterion of 6 

Mr. R* Stephenson's observations on the slopes at which different soils will stand 6 

Best slope for cuttings through chalk 6 

for cuttings through lias 6 

Marl and shale defined, and cutting on Grand Junction Canal through • 

Excavation at London Docks, in clay 18 

Marl mixed with sand will slope 1 to 1 17 

Chalk will stand perpendicular and to advantage 18 

Sand considered best for forming embankments 204 

Of Highgate tunnel described 98 



Effect of the air on London clay •••••••• 156 

Sand and gravel consolidated sooner than London clay • • • • 200 

Sand favorable for teaming 200 

Its nature ascertained by shafts 211 

Materials for fencing suitable for several soils 226 

(And see Chalk, Clay, Marl, ShalBi and Slopbs.) 
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SoMBRSBTSHiRB CoLLiBRiBS. Benefited by Basing line •«,«;? 250 

Sough. 

A small drain, situated at the top of an embankment^ for the purpose of 

conreying the surface water from it into the side drain* 

South America. Trade with Birmingham • 50 

Southampton. Its advantageous position in time of war 178 

99 Facility of communication with France 179, 222, 272 

Southampton AND London Railway. First proceedings upon 177 

Expence of obtaining act 177 

Increased by opposition of the Great Western 177 

Feeling at Bristol towards this line 177 

Its terminus at Vauxhall • • • 177 

Calculation as to profits 178 

Population on the line 178 

Description and prices of the work thereon, &c 80, 140 

Description of progress 88, 188 

Mean cost per mile 00 

Cubic yards of excavation on the line 124 

Fencing on the line 1S4, 180, 220 

Tunneling 124 

State of the Company 180 

Specifications of 217 

Tables of distances from dep6t 233 

Considered a good undertaking 278 

Rails contracted for by British Iron Works Company 270 

Its intended junction with the Basing line 270 
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99 
99 
99 
99 
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99 
99 
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99 
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99 



Southampton and Bristol. Easily connected by a branch railway 82 

Advantages of the same to both places 272 

Number of coaches, &c. between 272 
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Southampton and Gosport. Projected railway between 221, 271 

Southampton and Havrb. Account of steam boats between, and time of passage • 272 

South Walbs. Best mode of conununication with London 200 

Spain. Its trade with Birmingham, &c 48, 49, 51 

„ Improving in its resources «^1 

Spandril Wall. (See Arch.) 

Specifications. For Southampton Railway 217 

Spbbd. (See Vblocity.) 



Spirit Lbvbl. (See Level.) 
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Spoil, or Spoil Bank. 

Sarplas excavatioD« which is laid by the side of a line of railway, or other 
the worky to save the expense of removal, and which occars when the amoant of 
catting apon the line exceeds that of the embankments. 

Its technical signification 101 

On London and Brighton Railway 138 

Described, and considered objectionable 78, 128 
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Springs. On Great Western Railway, observations on 115 

Stage Coaches. On roads between London and Birmingham : Stamp Office returns 40 

„ Number of passengers ; Fares; Speed; Parcels, &c. 86—43 

Stamp Office Returns. Of coaches between London and Birmingham ... 40 

„ „ London and Bristol . • • • 158 

Stationary or Fixed Engine. 

As applied to railways. A steam engine, employed apon the inclined 
planes, and sometimes upon the other parts of a railway, to drag the carriages. 

Wherp an incline is too great to be overcome by the gpravity of the meeting 
trains, owing to the traffic being both ways, recourse is had to a fixed steam 
engine, and where it is necessary to pass a steep hill, inclined planes are some- 
times made on each side up to the summit, upon which an engine is fixed. In all 
cases of inclined planes worked by fixed engines, their inclination should be 
sufficient to enable the empty waggons to descend, and pull the rope after them 
by gravity, which would thus be in readiness to return with the train passing up. 

Some of the private railways in the North are laid out in a suitable manner 
to be worked by stationary engines throughout; which are fixed in regular 
succession, and at certain distances, reciprocating with each other. This plan 
was partly recommended by Mr. J. Walker and Mr. J. U. Rastrick, Civil 
Engineers, in their celebrated Report to the Directors of the Liverpool and 
Manehester Railway, jn 18S9, on the subject of the best motive power to 
employ upon this line ; but locomotive engines were not at that period in the 
same state of perfection they are at present The principal objection to the 
adoption of fixed engines is owing to the great friction arising from the rope, 
also tlie inconvenience of same where passenger trains are required to be con- 
veyed. There is not much difference in the expense between fixed and loco- 
motive engines. 

The Durham and Sunderland line is entirely worked by fixed engines ; upon 
which the charge for conveying coals is precisely similar to that upon the Stan* 
hope and Tyne line, where locomotives are used, viz. VlSd. per ton per mile; 
the charges for the same upon the Seaham and Clarence Railway, which is 
worked by locomotives, is only 0*75£f. per ton per mile. 
(See Inclined Planes and Friction.) 
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Stationary or Fixed Engine (cmiinued.) 

„ Liverpool and Manchester Railway, for plane 20 

y, Kept in tunnel on Regent's Canal • . • S73 

y. Wear and tear greater in descents 90 

Their power 90, 04, 126, 131, 182, 101 

„ For supplying towns of Eton and Windsor, and the Castle, with water, described 

and particalarized, and mode of working the ''King's" engine • . 241 

Stationary Plane. 

A plane worked by a stationary engine and rope, as the Easton Sqaare plane 
at Camden Town, on the London and Birmingham Railway. 

Stationary System. (See Stationary Engine.) 

Stations. Of Great Western Railway, at Bath, &c 66, 00, 110, ISO, 147 

„ „ constructed so as to guard against floods . . 110 

„ Of Basing line, at Bath, &c 66, 67, 00, 110, 130 

Steam Boats. Southampton to Havre, Jersey, Isle of Wight, and Portsmouth; Number of 

passengers, time of passage, &c 272, 273 

Steam Whistle. 

A device for ^ving warning to the passengers and others when the engine is 
starting. It consists of a pipe, situated at the top of the boiler, with a cock attached 
within reach of the engine man, who is enabled to torn the steam on or off at 
pleasure. When turned on, it issues through the pipe into a hollow cup, passing 
through four holes in a plate placed at the bottom of same, it then escapes at 
the top, round the thin edge of the cap, striking the same with considerable 
force, the which produces a loud shrill whistle. It can be heard at a distance of 
many miles. A bell was used for the same purpose previous to the invention of 
the steam whistle. 

» 

*StbphbN80N, George, Civil Engineer. His evidence on Great Western Railway, — On descrip- 
tion of Chat Moss,— Termini, — Branches, — ^Tunnels,— Inclined plane, — Venti- 
lation of tunnels, — Objections to Basing line, — St. George's Hill, — Prices for 
rails, waggons, &c.— Soil, — Engines, — Wages of navigators, — Cost and con- 
struction of Great Western Railway and other railways, &c. &c. . • 01-^05 



Stephenson, Robt., Civil Engineer. His evidence, — On cost and construction of London and 

Birmingham Railway 2 

On Great Western Railway 113—120 

On Southampton Railway 182 
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Stockton and Darlington Railway. Mode of construction ; Working ; Traffic, &c. 33,34,05,182 
t, Cost of locomotive power upon * • 123 
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Increase of passengers 101 
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Stone, Wm., Streatley House, Berks. His evidence against Great Western Railway, — Oil its 

effect on floods, mills, land, &c.— On Reading market; sufficiency of present 
communication to same, &c . 257, 258 

Stonb. 

An aggregation of several hard mineral substances, insoluble in water. 

Stones are named either according to their chemical constituents, physical 

properties, or from their external appearance, or the names of the places from 

whence quarried. 

Stone for engineering purposes should possess Strength^ or the power of 
resistance in every direction ; also Hardness, or the power of attrition, which 
enables it to resist blows ; and Durability, that it shall not be affected by any 
natural agents, as the atmosphere, water, heat, and frost. 

There are three classes of stones, (although some stones partake of all) viz:— 

The Silicious, which are generally the least liable to decay, comprising 
granite, sand stone, &c.— 

The Argillaceous, which comprehends basalt and nearly all slate stones. 
Stones of this class, although tecessively hard when in their beds, are not 
suitable for building purposes, as upon their being quarried and removed, they 
are soon acted upon by the atmosphere. 

And the Calcareous, which is a very plentiful and valuable class, comprising 
all lime stones, from marble downwards ; it is the principal ingredient of all 
cements : and the most celebrated statues of antiquity being formed of calca- 
reous stones bear proof of its great hardness and durability. 

(See Sand Stone, Granite, Portland Stonb, Bath Stonb, Slopes, 
and Soil.) 
„ On the line of the London and Birmingham Railway • . 10, 11, 12, 15, 17 

Stone Blocks. (See Blocks.) 

Stoppages. On canals, and their injury to trade ..•.'... 38* 89, 50 

On the Thames, at Romney Weir, by floods and frost ..... 243 

At Shepperton Lock 244 

( On Regent's Canal . - 273 
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Stop Planks (on Canals.) 

It is necessary to erect dams, at certain distances from each other, on the 
line of a canal, (except in cases where the space between the lock's is very short) 
to prevent the loss of water that might arise from an accident, and for other 
purposes. 

This is usually done by contracting the water way at such points, and 
carrying up wing walb from below tbe bottom of tbe canal. And vertical 
grooves are made in the face of the masonry upon each side, corresponding 
with each other, for the insertion of the stop planks. 
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Streams. Their rapidity a good iadication of the levels 200 

Strike. Of workmen, Southampton Railway 210 

,p In the iron trade, which delayed the execation of the rails for Southampton Railway 270 

String Course. 

A term applied generally, to a coarse of masonry or brickwork, projecting 

in a slight degree before the face of the wall. 

Stroud. Easily connected with Great Western Railway 92 

„ Its coach traffic, population, and importance 240, 205, 200 

„ Its trade with London 209 

„ Its mftnafttctures 270 

Stukgb, Toung, Land Surveyor. His evidence, — On the valae of land, &c. on the line of Great 

Western Railway 147 

St. George's Hill. Southampton Railway: works described 100, 101, 107, 108, 120, 128, 139 

„ Mr. Price's visit described . 108 

„ Mr. Robt. Stephenson's do. described . 120 

„ remarks on the soil 144 

,» depth and quantity of cutting • • . 182, )83 

„ number of cubic yards required for ballasting 213 

„ length of the lead at .... 213 

„ method of working 213 

St. Helen's Railway. Described 131 

Survey. Of the line of London and Birmingham Railway 9 — 10 

„ Of the soil „ 1 55 

Sutherland, W. W., Clerk at Stamp Office. His evidence,— On coach traffic, London to 

Bristol • •'. . • . • 158 

SWABEY, Maurice, of Langley Mearish, Bucks, Barrister. His evidence against Great Western 

Railway, — On property, &c. crossed by that lin^ 270, 271 

SWAINSON, Jno., Clerk at Stamp Office. His evidence, — On coach traffic between London and 

Birmingham 40 

Swindon. A branch from same to Great Western Railway would benefit North Wilts 173 

„ Proposed branch from same to Great Western Railway . • • . 254 

„ Its trade 254 

„ And Tring : branches compared 200 

Sydney Gardens, Bath. Passed through by Great Western Railway .... 147 
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Tables. Of passenger and other traffic, London to Birmingham • • • • 30 

,, Of population between London and Bristol 73, 74, 75 

„ Of income and expenditure^ Liverpool and Manchester Railway • • 25 — 31 

„ Of Mr. Giles's prices for earthwork, Southampton Railway • . .216, 217 

„ Of distances from Southampton and London and Birmingham depAts • 233 

„ Of delays by floods, &c. at Romney Weir on the Thames • • • • 243 

„ ,, at Shepperton locks 244 

„ Of grain conveyed to Newbury market • . • • • • • 257 

„ Of tonnage on Regent's Canal 273—275 

Teaming. 

The operation of leading the earth or excavation from a cutting to the 

embankment 

The distance from whence it is dug to the spot whence it is teamed (com- 
monly termed the head of the embankment) is called the lead, which is continually 
varying in length according to the state of the works. 

„ On London hnd Birmingham Railway, described • • 103, 120, 121 

„ Quantity teamed per day 181 

„ When attended with difficulty 183 

„ Mr. Orahamsley's method described 183 

„ Less expensive with locomotive engines than with horses .... 122^ 108 

„ Mr. Rastrick's allowance for 208 

Teaming Places. Mr. Buck's method of extending them ...... 108 

„ „ remarks on 120 

Tender. 

A waggon accompanying a locomotive engine, for the conveyance of the 

fuel and water, and built expressly for that purpose, the fuel being situated at the 

bottom of the same, and the tank containing the water above it. 

Two copper pipes are fixed under the tank, one upon each side, communica- 
ting by elastic hose with the suction pipes of the feed pumps, which are worked 
by the engine. 

Tenders are usually placed upon four wheels, but when of very great weight 
they are frequently run upon six. 

The supply of fuel and water carried by the Tender depends upon the weight 
of the load, and upon the resistance offered by the road, which is according to its 
rate of clivity. Some tenders carry sufficient to last from 30 to 40 miles, but they 
are generally refilled at 18 or 20 mile lengths. 

Their weight, «W5 127 

(See Engines.) 

Render for Contracts. Their form on London and Birmingham Railway . • . 113—116 
M ' „ North Union Railway . . . . . 140—142 
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Tenon. (See Mortice.) 

Tbrminaj^ Plane. 

The plane at either end of a lioe of railway, which should always be npon a 
' descent from the terminal station or depdt, for the purpose of starting the Depar* 
ture train, and checking the Telocity of the Arrival train^ 
„ At Enston Square, London and Birmingham Railway, and Great Western Railway 

88, 125, 120 
„ On Canterbury and Whitstable Railway 84 

Terminus. 

The extreme point at either end of a railway. 

„ Of Great Western Railway, at Bristol 60, 160, 171 

„ „ „ at Loudon, as originally proposed . 82, 183, 180 

Of Basing line, at Bath 00, 07, 220 

„ Of London and Birmingham Railway, at Euston Square, its advantages, &c. 83, 02, 

111, 112, 120, 175 

„ Of Southampton Railway * . . . . 78 

„ .„ at Vauxhall, London .... 111,112 

„ „ „ compared with the London and Birmingham 83 

„ „ „ superior for goods to that of the Birmingham 

Railway at Euston Square • . . 220 

,, „ „ its extent 220 

„ „ „ nature of soil, &c« • • . 234 

„ „ * „ eligible forsupplyingproyisions to the metropolis 232 

„ „ „ utility of connecting the Southampton Railway 

with Greenwich .... 232 

Thames. Effectually drains the adjacent country 230, 280 

„ Its traffic, income, and expenditure .... 235, 238, 240, 241, 245, 204 

„ Iqjnred by Grand Junction Canal; remarks upon stoppages by frost, floods, &c. upon 

same 230, 238 

„ Iiyury to water milk, to traffic of Reading, to bargemen, &c. by anticipated stoppage 

of the navigation 237 

„ Proposed to be crossed by Great Western Railway, and objections thereto 240, 241 

„ Windsor and Eton supplied with water from same . 237, 241, 242, 243 

„ Cost, &c. of Romney weir, obstructions to navigation from piers of bridges 230, 241, 242 

„ Stoppages at Romney weir 243 

„ „ at Shepperton lock 244 

„ Tolls, loans, &c. 235, 244 

„ ' Towing paths 245 

„ Light goods chief source of profits 235, 240, 244, 245 

„ Compared with the Loddon as to floods ...•••• 202 

„ Navigation (see Navigation op Thames.) 

The Grove Estate. Iiyured by Great Western Railway, iU value, ftc. ... 27b 
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Thompson, Pearson, Hatherley Coart, Cheltenham, Barrister. His evidence agaim^t Great 

Western Railway, — On the injury it woald be to Cheltenbain« &o. — ^Acooant of 
meetings upon same, — Description of parts of the Great Western and Basing lines 

267, 268 

Tide. Barges on Regent's Canal detained by it 273 

Timber 

A term applied to trees after they are felled. The trunk of a full grown tree 

presents three distinct parts, viz. the Bark, or exterior; next to which is the Sap; 

and the Hearty which is the most essential part, forming the centre of the tree. 

A period of fall three years should elapse after the felling of a tree before making 

use of it for building purposes, during which period it should undergo the process 

of drying, by being sawed into various thicknesses, as may be required, and 

properly piled. 

Oak 18 a most durable and tough wood, and much used for all ground'pur- 
poses, as sleepers, planking, &c. 

Foreign fir is also much used in this country. Memel, Riga, and Dantzic 
timber being considered the best. 

(See Kyanizb.) 

Tiverton. Passed through by Great Western Railway ...... 66 

Tolls on the River Thames. Average amount and interest of 244 

Tonnage OF Goods. On Liverpool and Manchester Railway - .... 23,24,25 

On Thames 238 

On Regent's Canal 273,275 






Towing. On Regent's Canal ; its cost . S73 

Towing Paths on Thames. Described 245 

Towns. On and near to London and Birmingham Railway 2 

>f „ Great Western Railway 73 

»f „ * On Basing line 2<^3 

Tractive Power 

The power of draught required to overcome the frictidn or resistance of a 
road, canal, or railway, and which depetids partly upon the contraction of the 
vehicle to be propelled along the same. 

(See Road, Tramroad, Railroad, and Canal.) 

Traction. 

The amount of tractive power necessary to overcome the resistance upon a 

road, railroad, or canal. 

Trade. Cause of its decline at Bristol 166 

„ London to Bristol ^ ••.#.. . 167 
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Trade CconHnmd.J 

p. Improved by Great Western Railway 166 

„ CarryiDg; on „ 166 

p, In brass and copper „ 360 

„ In iron tin, copper, &c. », •••..• 169, 170,171 

), In clothing, woollen, &c. on line of Great Western Railway • 170, 171, 175 

„ Export ; Bristol to Ireland • • 168 

f, Between Bath and Bradford; also at Trowbridge^ Gloucester, and Frome • 170 

„ At Gloucester 167, 170 

„ „ with Foreign parts, &c. ••••••• S68, 260 

„ „ in butter, &c. . 178 

y, „ butter sold as grease, for want of conveyance • . • • 172 

^, In cheese, at Gloucester and North Wilts. % 172 

„ Gloucestershire, Wiltshire, and Somersetshire 255 

„ In tallow, &c. to Reading * • • . • • . . • 173 

„ Sugars destroyed by floods 174 

At Newbury and Reading ...... 174,175,287,257,264 

„ In flour and malt, at Newbury 257 

Traffic. London to Birmingham by coaches, vans, &c. • . 36-, 87, 38, 42, 48, 00, 61 

„ „ on canals 164 

,, On Thames affected by Great Western Railway: remarks on • 241, 250, 264 

„ Of Cheltenham, with Oxford, Swindon, &c 264, 265, 266 

„ „ how afiected by Great Western Railway, and by the Tring branch 267, 268 

„ By waggon between Cheltenham and Stroud 260 

„ „ to Portsmouth . 271 

„ On Regent's Canal 278 

Trains. Liverpool andManchester Railways; hours of starting, &c. . 23, 25, 28 

„ Remarks upon the stopping of same on inclined planes • . . . 84 



Tram OR PLikTE Railway, Tramway, or Trackway. 

A description of roadway prepared to receive the wheels of carriages, whereby 
the transit of the latter is much facilitated. 

Trackways form the nearest approximation to railways, and were introduced 
into this country about the year 1600 ; they were originally constructed of timber, 
the transverse sleepers being of oak or fir, from 4 to 6 inches square, 5 or 6 feet 
long, and laid about 2 feet apart. The longitudinal beams or rails were generally 
of sycamore or larch, laid across the former, being secured thereto by pins, and 
were from 4 to 6 inches square, and laid in about 5 or 6 feet lengths ; and this 
description of line formed what was called a single way* When two longitudinal 
beams were laid one upon the other, it was called a double way, the which con* 
stitoted a great improvement upon the former. 
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Tram or Platb Railway, Tramway, or Trackway (continued.) 

Plates of wrought iron, 2 inches by | an inch, were sometimes laid upon 
the surface of the beams, at any sharp curves or steep planes, to receive the 
wheels of the waggons, which were secured by counter-sank bolts. 

Cast iron plate rails were introduced in place of longitudinal timber rails in 
1767; they are generally made about 3 inches wide; an upright ledge, 3 inches 
high, being cast on the surface of same, upon the inner side, to keep the wheels 
on the tracks; and they are generally in about 6 feet lengths, and secured to the 
sleepers by pins. 

There are several modifications of cast plate rails; some have a circular 
flanche or web on the outer edge, projecting downwards^ which increases their 
strength, but wrought iron plate rails, which were first introduced in the year 1824, 
are now geuerally employed. 

There is a Tramway from Wandsworth to Croydon and Merstham, formed 
of plates of cast iron, 4| inches wide and 1 inch thick, and laid in 3 feet lengths : 
the plates have an upper vertical guide flanche 2 inches high, and fish-bellied 
lower flanche on the other side. The guide rails are 4 feet apart, and the space 
between each line is 5 feet ; the plates are bedded on stone blocks, and fastened 
down by iron spikes driven into wood plugs, which are let into the blocks vertically. 
Horses are used upon the line; the usual load of a horse being about 4 tons, the 
waggons weighing 1 ton. 

There is also a Trackway at Glasgow, part of which is laid at 1 in 20, upon 
which a horse can drag 4 tons, and the amount of repairs upon it is very trifling. 
The trams are 8 inches wide, 2 inches thick, and are made in 3 feet lengths. 

Tramways are sometimes constructed of stone. The Tramway along the 
Commercial Road, London, is formed of blocks of granite, 16 inches wide and 12 
inches thick, and in 5 or 6 feet lengths, the space between the trams being filled 
in with paving When originally opened, in good order and free from dust, (dust 
increases the friction upon a tramway from |th to ^th.) the friction upon it 
did not amount to more than 12 lbs. per ton, but the waggons having since worn 
it in ruts, it has consequently increased. 

Some of the American railways are constructed of granite or hard stone sills, 
with flat bars of iron laid on same to diminish the wear and tear, which plan has 
been found to answer very well. 

„ At Clan Down Colliery, described 250 

(See Railway and Edge Railway.) 

Travellers and Agents. Observations on the probability of their being reduced in number by 

railways « • , 52 

Travers, John, Wholesale Grocer. His evidence in favour of the London and Birmingham 

Railway, compared with canals, in reference to grocery trade • • 52 

Treacher, George. His evidence against Great Western Railway, — On the advantages of the 

Thames navigation over that line, &c 238 

A A A 
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Tring. Proposed branch from same to Oxford ' • 155 

f» Sagg^stions as to proper direction of branch 260 

,p To Gloucester; the line easy of execution 240 

y, And Swindon branches compared 200, 270 

Trowbridge. Its dense population 247 

,, Its extensive trade 248 

Insufficiency of the Trawbridge and Bradford branches from the Great Western at 

Chippenham 247 

Passed closely by Basing line 248 
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Troops. Conveyed by Liverpool and Manchester Railway 24 

Railway conveyance for them desirable in case of emergency • • • ' 58 

Utility of Basing line for their conveyance 178 






Truck 

As applied to railways, a stage or platform running upon wheels, and used 

upon railways for the conveyance of ordinary stage coaches and carriages, which 

are placed thereon. The mails, and most of the coaches remaining in the line of 

the several railways, are thus conveyed, the passengers and luggage remaining in 

their places. 

TuLL, Chas., Keeper of Romney Weir. His evidence against Great Western Railway,— On 

engines for supplying Windsor and Eton,— Stoppages at Romney Weir, &o. 242, 243 

Tunnel. 

A subterraneous passage or gallery bored through the earth, for the passage 

of a canal, road, or railway. They are generally formed by sinking vertical shafts 
and then commencing operations each way, upon arriving at the proper level. 
The sides and top of the excavation are supported by timber centering and shores, 
the brickwork and earthwork being carried simultaneously, or as nearly so as pos- 
sible; it is usually carried forward in 20 feet lengths, and when the brickwork of a 
length is completed the centering is struck, and pushed on further for another. 
The excavation is formed as near the size of the tunnel as possible, and the space 
between the ex trades of the arch of the tunnel and the excavation is carefully filled 
with earth and well rammed, and if any of the timber should be difficult to withdraw 
it is allowed to remain. The excavation is conveyed up the shaft to the surface 
of the ground by a horse gin which is fixed at the top. 

It is found necessary to set a cast iron curb in the crown of the tunnet under 
the shafts to support the same. 

Tunnels are sometimes worked by horizontal shafts or galleries. 

They are also formed in cuttings similar to bridges, the ground being shored 
up on each side, and again covered over with earth upon the completion of the 
brickwork, technically termed Open tunnels. An inverted arch is unnecessary in 
this description of tunnel, although always formed at the bottom of those of the 
former description. 

There are several tunnels upon the London and Birmingham Railway, of 
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TUNNBL {continued.) 

which the Kilsby tannel was foand the most difficalt to execate, on account of 
the springs met with in the hill ; the strata passed through being partly a running 
sand. The general size of the whole of the tunnels on this line is 24 feet wide 

and it is 23 feet 
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and 27 feet 4 inches high, from the invert to the crown of the arch 
4 inches from the surface of the rails to the crown. 
On London and Birmingham Railway, near Kilsby 

near Primrose Hill 
details of soil 

near Northchurch and Watford, in c 
estimated cost of the whole 
details of same 
Yentilation of long tunnels 
Copeland's estimate for 
nature of soil of Watford, Weedon, Kilsby, and 

Primrose hill tunnels . . . 0, 1 1, 13 

Mr. Locke's estimate allows 18 inches thick brickwork 10 
general particulars of 70, 105, 124, 125, 128, 156 

at Willesden, the formation of • . . 225 

On Great Western Railway: their sites, levels, dimensions, &c« 66, 68, 110, 112, 124, 

125, 131 

their estimated cost 71, 144 

their veotilation .... 68, 60, 70, 110 
eflSuvia from engines dangerous . 104, 105 
,, not dangerous . . 60 
an account of; also on Basing and London and Bir- 
mingham lines 80 

124 

On Liverpool and Manchester Railway, at Liverpool : length, construction, soil, and 

mode of forming and draining 10, 60, 00 — 02 

„ ,t bad material • . 5 

water in 10 

On Leicester and S wannington Railway : particulars of soil, cost, and mode of forming 21 

99 99 one mile long in loose sand, &c. • • 2, 5 

On Basing line 70, 08, 220, 224, 247 
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On Southampton Railway 
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On London and Brighton line, ( Mr. yignoles') described 
On Canals, between London and Birmingham 

,, cost, &c. of that under Islington (Regent's Canal) 

Easy to work in clay, if not much sand .... 

Estimates for brick facings for tunnels • . • • 

When preferable to cuttings 

Their expense in three bricks thick • . . • 

Brickwork of 

At Highgate, its failure described 
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Tunnel (continued.) 

Cost of compared, vriih and without shafts • 98 

In Box plane described 194, 223. 224 

One on a plane compared with one on a IoyoI 194, 195 

Necessity of assistant engine on the Box tunnel 197 

Tbeir ventilation considered • • • 195 

Mr. Rastrick's remarks and suggestions for ventilating them, &c. • • 206 

The dangerous effects of coke in ..•••••• 206 

Turnpike Roads. Improved by Stockton and Darlington Railway • • • • 38 

„ Over railways required to have a slope not less than 1 in 30 • • • lO, 211 

Turn-plate or Turn-table. 

A contrivance for removing railway carriages from one line of rails to another; 
they are generally made for crossings at right angles with each other, but can be 
adapted to any angle that may be required. 

They consist of iron framing, upon which iron gratings or wood planking is 
laid, thereby forming a table or platform, two pair of rails being fixed on the 
surface of same, of a corresponding guage with those upon the line, crossing each 
other at right angles. This platform turns upon a centre pivot, which rests upon 
another iron frame set on masonry, friction rollers being inserted between this 
frame aiid the frame supporting the platform, which are situated at the extreme 
edges of the table, and either secured to the bottom frame or connected with the 
centre socket by iron rods. 

The Turn-tables on the London and Birmingham Railway are 12 feet 
diameter, but they are made only 6 feet on some railways. 



U. 

Union Flint Glass Company. At Birmingham : its extensive dealings with London • 53 

Unitbd Statrs and Ha vrb. Considerable trade between 272 



V. 

Valley of the Winrush. Well calculated for a railway iOO 

Vale of Gloucester. Described, and its superiority to the Valley of the Thames • 270 

Vans. Travelling between London and Birmingham 3d, 43 

Vboetablrs. Conveyed by railways •• • 46 
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Vbnablbs, R. J. His evideDce,— Analysis of shares of Great Western Raihiray, Sec. Sec. 100 

Velocity, 

As applied to the transit of a train upon a railway, applies to the degree of 

speed with which it is propelled. 

The average speed of the first class passenger trains npon public lines of 

railway varies from 20 to 30 miles an hoor. 

The average speed of the heavy trains upon railways in the North is from 

8 to 10 miles an hour. 
9, Of railway trains, on Liverpool and Manchester Railway • • • • S3 

,t ,, „ compared with coaches • 32 

„ „ „ as originally anticipated 00 

,, Its great importance in foreign trade 48, 40, 51 

„ On railways regalated by the mechanical power exerted • • • • 104 



Ventilation. Of tonnels, London and Birmingham Railway 5 

„ Mr. Price's remarks on 110 

„ Dr. Lardner's remarks on 104, 105 



Mr. Rastrick's saggestion for same 206 



Viaducts. Over River Brent, Great Western Railway 70 

„ On the Basing line 224 

Vibration. (Of carriages) not injurious to slopes where the soil will stand alone . • 18 

ViGNOLBS, C, Civil Engineer. His evidence,— On Great Western Railway, — Account of the 

Liverpool and Manchester, &c. &c. 120 

VoTBRS. Conveyed by railway « . • • • 56 

VOUSSOIRS. 

The joints of the stones forming an arch ; the two centre ones enclosing the 
key stone. 

W. 

Wagbs. Of navigators 05, 100, 104, 220 

Of engine and firemen 122, 203 

In Surrey, Hampshire, and in the North 210 

At Shapley Heath 227 

For digging, teaming, and filling 228 

Of labourers 220 

Waggons (Railway.) 

The form of carriages used upon railways depends in a certain degree upon 
the description of goods conveyed by them ; although the same form of wheels, 
axles and bearings are common to aUL The body of the waggons first employed 
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Waggons (Railway) (^continued.) 

was in the form of an inverted pyramid, or in the shape of a hopper, being mnch 
wider at the top than at the bottom, which form is still retained for coal waggons 
and the like. t 

As most of the colliery railways descended towards the depdts ; the fore wheels 
were therefore made of greater diameter than the hinder, according to the angle 
of the road, in order to keep the body of the waggons in a horizontal position. 
This system has gradually given way, and all four wheels are now made of the 
same size. The modern coal waggons are aboat 8 feet long by 5 feet 6 inches 
, wide at the top, and 4 feet deep, which size will contain 2 tons 15 owt, or nearly 

3 tons by heaping the coals ap. 

The bodies of the waggons upon the Newton and some other railways are 
suited both for railway and common road travelling, which is both economical 
and convenient 
„ For London and Birmingham Railway : Number, cost, and capacity • 4, 105, 118 

>» „ Compared with those of Southampton Railway • • 212 

„ Friction of same 7 

$f Southampton Railway: description and cost 182,212 

9, (And Materials) upon the Southampton Railway supplied by the Company • 215 

>» Loads teamed over the embankment an Shapley 276 

f» Liverpool and Manchester Railway : their cost 80 

,9 Great Western Railway t* 03 

(See Truck.) 

Waggons. On common roads between London and Birmingham; tonnage, &.c« 30, 37, 38, 43, 01 
»p „ Cheltenh am and Stroud 200 

Waggon Horses. Weights drawn by them 159, 104 

Wales (South.) May be connected with Gloucester by railway .... HI, 130, 133 

Walker, Chas. Ludlow, Bristol. His evidence, — On the brass and copper trade, and advan- 
tages of Great Western Railway . • 100 

Warn BR, W. Mbdb, Farmer. His evidence,— On the advantages of London and Birmingham 

Railway, — in conveying provisions, &c. .••••. 41 

Warrington Railway. Described 2 

' >, Of the forming of same 19 

Warwick. Easily connected with London and Birmingham Railway • • • • 8 

Warwick Canal. (See Canals.) 

Waste op Power. On inclined planes : surmounting 10 to 20 feet of perpendioalar height is 

equal to going a distance of 1 mile • • 7, 19 
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Waste Weir. 

A cat constraoted by the side of a canal, for carrying off any sarplas water 
that may not be necessary for the navigation at certain times and seasons. The 
front of the cat next the canal is generally faced with masonry, which is carried ap 
solid from below the bottom of' the canal to the level of the pond at that part: 
therefore, when the height of the water exceeds the same, it escapes into the cat; 
' and paddle doors, or stop planks, are fixed in the wall, to dam it off when necessary. 

Water in River Thames. Scarcity of, and remedies for the same .... 241 

Water Carriage. Charges from Regent's Canal to St. Katherine's Docks • , • • 234 

Water Mills. For sapply of Windsor and Eton ........ 237 

Water Stations. 

A small reservoir of water upon a line of railway, consisting of a tank, 

connected with a well. There is only one water station apon the Liverpool and 

Manchester Railway, between the termini, a distance of 20| miles, which is 

at Newton, where the train stops. 

„ Their estimated cost on London and Birmingham Railway .... 4 

Water Works. On Thames described . • 245 

Watford Canal. (See Canals.) 

Wbdob, Francis, Land Sarveyor. His evidence, — On valae of land reqaired for London and 

Birmingham Railway 21 

Weedon. Approached by London and Birmingham Railway 2 

Weeks, Capt. Jambs. His evidence, — On steam communication from Southampton to Havre, — 

Trade from Havre to United States, &c. 272 

Wells. For Windsor Barracks, described 242 

Westall, Richard PuRKBSS, Linen Draper. His evidence, — On the advantages of London 

and Birmingham Railway, — Coach traffic, 8cc. 54 

West Indian Trade. With Birmingham, &c 49 

Whbels op Carriages (Railway.) 

The wheels of carriages were originally made of wood, which material 
was retained for the wheels acted upon by the break long after the introduction 
of cast iron wheels, as it was supposed to afford a greater degree of adhesion ; 
but it was afterwards found that metal wheels answered equally as well for that 
purpose, which led to their being generally adopted. 

The next improvement was that of case hardening the periphery of the * 
wheels, which arose from the great injury they sustained and their increased wear 
and tear upon the introduction of edge rails ; (this plan also reduced the resis- 
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Wheels op Carriaoes (continued.) 

tance) this was also sabsequently foaod objectionable, on acconnt of its renderiog 
the wbeels brittle, wbicb led to the adoption of wroaght iron tiers, (Mr. 6« 
Stephenson was the first engineer who employed them ;) the wear of which is 
about ^th of an inch per annum, or aboat ^th those of cast iron. 

Whilom's Scars. On the Newcastle and Carlisle Railway ; remarks on same • • 128 

Whitmore, Richard. His evidence, — On provisions imported from the Netherlands • 58 

Whitworth, Chas., Farmer. His evidence, — On conveyance of provisions,— Stoppages of 

canals, — Effects of the railway on land, &c. • ' 45, 40 

Wigan Railway. Completed for less than estimate 50 

WiLKlNS, Chas., Tiverton. His evidence, — Clothing trade benefited by Great Western Railway 170 

Wiltshire. Remarks on the weaving trade of 246^240 

Wiltshire and Berkshire Canal. Described 258 

Windsor. Mr. Price's line to, described 111,133 

„ „ His deposited plan described * . 112 

„ Mode of supplying it with water ' . • . 242 

WiNGROVE, BfiNJ., Road Surveyor. His evidence against Great Western Railway,— On the 

roads near Frome,^-The best line to North Devon,— The trade of Bath, 
Bradford, Gloucester, Wilts, &c 246—249 

Witnesses. List of, in favor of the London and Birmingham 1 

Great Western Railway 03 

in opposition to the Great Western Railway 64 
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WoLVERTON Viaduct. (See Viaduct.) 

Woollen Trade. Between London and Birmingham benefited by railway . . • 54, 55 

Workmen, Agents, and Clerks. Employed on Liverpool and Manchester Railway • 24, 28 

„ Particulars, with salaries 31 



THE PLATES 



REPRESENT DETAILS OF 



ONE OF THE FOUR LOCOMOTIVE ENGINES, (N? 244) 



BEING CONSTRUCTED FOR THE 



PARIS AND VERSAILLES RAILWAY, ON THE LEFT BANK OF THE SEINE,* 

BY 

Messrs. R. and W. HAWTHORNE, 

Civil Eng^eers, Steam Engine Builders, and Manufacturers of Machinery generally, 

OF NEWCASTLE UPON TYNE. 



Plate 1. Side Elevation of Locomotive Engine and Tender. 

2. End Elevation of Locomotive Engine. 

3. Plan taken above top of framing, with section of Fire 

and Smoke Box. 

4. Longitudinal section, shewing reversing Gear, &c. 

5. Transverse section taken through Fire Box. 

6. Transverse section taken through Smoke Box. 



* Kindly communicated to Mr. WilliamBy the Publisher, by the Inventors. 
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This new arrangement entirely removes every description of 
Eccentrics, and substitutes in their stead a combination of levers, at 
the same time simplifying the machinery, by which the lead of the 
slide may be raised at pleasure, and the steam applied at the proper 
time to produce its utmost effect to the propelling power; a deside- 
ratum which cannot be obtained equally satisfactory by the eccentric 
motion, from the constant spring and closing of the apertures 
through which the steam passes to the Cylinders. The present 
improvement is calculated most effectually to obviate this, and con- 
sequently to increase the real effective force of the engine. 

The cranked axle has three inside bearings, attached to strong 
longitudinal bars, firmly fixed at the ends, to the fire and smoke 
boxes. The outside frame of this Engine, only differs from those 
now in general use by having the Pedestals cut out of the solid 
plates, instead of being attached to the frame by bolts and rivets. 

The method of applying the Steam, or working the Slide valves, 
is extremely ingenious, and appears to be very perfect ; the comple- 
tion of so important an improvement must be of no small degree of 
satisfaction to the talented Inventors, whose several Improvements 
connected with Locomotive Engines are well known ; the System of 
working the Slides by the four fast Eccentrics, instead of two loose 
ones, was also first introduced by them in the Comet Engine, (the 
first Locomotive run upon the Newcastle and Carlisle Railway,) 
which has been fully appreciated, and consequently adopted by the 
most eminent Engineers of the present day. 



THE END. 



London : Printed by J. Darj, 
^ Qaeen Street, King Street, Long Acre. 
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